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25 H-tf^v f -;i/-3' — r;i/ s-^-fl-D-^rnt^y^FOfb 

&m 1 6 ) 

4' -(4' -x^;wt>^;w- 5 ' — r v^°Dt:;i/- 1 ' H-t?^\/-;i/ 

-3' Ol/ 5 - f t - a - D - tf7 ; v K 1 7) 

4' -[(2' -^>ym->7z-;W^f;W-5' v tf;v- 
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i' H-tf^y— 3 ' — r;v 5 is - if7; H 

1 8) 

1' -(4' -^^;i / ^ x -;p)-4' _( 4 ' -X.J-)V^>z?)V) - 5 ' 

5 (M19) 

4' -(4' -IfM^K'J^-S' 
;Pntf^/'>HWk^%2 0) 

3' -(4' -XfJK>^)k°'J^>-2' — - r;p 5 -3^"- 0 -D-^ 
)Vn\f.^y^Y(Ah^m2 l) 

io 2' -(4' -x3sn^>^;i/)tf 3 • — r;v 5-^-j8-d-^ 

)VU F Wb^ife 2 2 ) 

3' -(4' -x^;v^>v 5 ;w-i ' H-tr^> ? >-2' 5-^3- 

-/3-D-^;K3tf^/->F0ft'&^2 3) 

5' ~(x^;w^>^;i/)-2' ,6' ->?^^;l/-3' H-tfU^> ? >-4' - 
15 5 j3 -D-^JVntf^y S/K({^#)2 4) 

3' -(4' -x5 t ;i/^>^;w-4' ,6' -s?^^;nfU^>-2' — 
5-^-3-D-^;i/ntf^y^H«k;-&^2 5) 

3' -(4' -x^;i/^>^;i/)tfU^>-4' — f;p 5-^-/3-d-^ 
;i/n tf^y-> f m&M 2 6 ) 

20 4' -(4' ->i?n^D WK>5?;W t!U 3 * — r;W 5-^-j8 

-D-^;vne^y->H(^#i2 7) 
4' -(4« — rv^ptf;i/^>>?;W t!U5»-3* — f;i/ 5-3^-/3- 

D - if)Vn tf 9 y ~> F Ofb^#J 2 8 ) 

4' -(4' -^h^v-^>^;i/)trUv ? >-3' — OV S-tt-.p-D- 

25 tf =7 y ^ F (<fb-&# 2 9 ) 

4' -[4' -u' -kHD^>-r -^^-x?jw^>^wt:u^ 
>-3' — r;i/ 5-^-/3-D-^;i/nt!^y->F('fb'a-%3 o) 

4' -(4' -^h^v^;^#x;^^>^;^)t: 0 u> ? >-3 , — <ov 5-fP 
Or- 0 -r>-if)Va tf ^ y -> F (flr&ft 3 l ) 
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4' - 14' - (2' -tHD^>i?;w ^>>>;w — r;p 

5 0 -T>-?)Vn tf 7 y H Wb-a-ti 3 2) 

4' -(3' -yjv^-u-4' h*$"<>&M tf US?>- 3 ' — 
5 -^rf- i3 -D- ^3^7 7 ~> F (fl^tl 3 3 ) 
5 3' -(4' -^h^>^)lf>J^>-2' — ()V 5-tt-0-D- 
\L=yJ=y H tffr&4& 3 4 ) 

4' -(2' -yj^u-4' -*h*$"i>&MW5?>-3' — r;v 5 

/3 - D - !f)Vn Jl/Y (At&W 3 5 ) 
6* -(N-7t?Jl/7=/)-3' -(4' -x^;^>^;i/)tfu^>-2' 
io — i)V 5-^-^-D-^;wntf^y>>F(^^3 6) 

4' -<4' -tr^A- 1 ' -- r;i/^>^;wtfUv j >-3' r;i/ 5 -3- 

t-^-D-^3tf7yyF(^tl3 7) 

4' -(4' -x5=-;^>^;w-t!'J^>-3' —r;i/ 5-^-3-D- 
^;i/^tf^y->F(^#j3 8) 

15 

TfBX^r— Afcck?K 5£ (I V) ©5-^-D-^;i/3tf^y v-hMk^i: 
S (VI) 0ATD7'J-^7>3-;i/t^, PR x R Y R z T^$n^>*cX^^ 
^aM 21 -N = N-R 22 T^tl57ySti&ffl^^ia!S: (Org. 
20 Reactions, fg42#, H 335 ^#T«St§ri:t:ioTATD7U- 



R 8 



R 4A 0 




OH 




r3A 0 o'^y^"' / 0R 1a 
OR 2A 



(IV) 



R X R Y R Zp 
R 21_ N=N - R 22 




(^ xA jLX r6 

A o R 5 
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5 

15 teM&oT, c 2 _ 5 T;i/n^^;i/^-;^ N.N-^c a _ 4 7;p^;v75/*;>ai? 
x;v£> xte^UvV#;i^x;i/S£^r<, 7vnttito#Sbv>M£bTtt, 

-\ei\-y^)VT^J^)V^^V-h, 1,1' -7yk'X(N,N-^^fM;i/ 
20 *fn?*K J?X5 i ;l/7^M+>'V'-h (DEAD), ^V7Dtf^7^M 

sstffl v^«f h 7 1 f n 7 7 > 5 ^+f->, wvxx fflkttV 
>, ^nn*M, 7-fehnMUk tUxm SJ^Wl^W^S'F* N, 

25 T&D, J:0fiF*b<«h;i/X>-e*S. 



23 

BNSDOC1D: <WO 2004089967A1_I_> 



WO 2004/089967 



PCT/JP2004/001272 




° H Ca) -^^bR^ (Ha) 

moTislVMJ-eGm^tz- 5 -rP^;!^-* (VII) £*±ft\sfc&ft<D%MKJ& 
K£oT, 5-^- /3-D- W=3 ~> F<fr&*& (VI 1 1) - £ 

bfc«^*^^-r^^b<«fifi©e^i-^"r^^t^«ioT, its® a 

^ApO^v-F, TKBMb^HJ^A, zKgfcfcU^A* Efflfc&U#Z^ Mitfrv 

-)imx~&2>m&\z&^T\z, mm. mm> p-h;i/x>x;^>mi7jcfp%# 

*fflV>S C t^f§. «*^>'J ;i^T&&i§1=ffc:fel>Tte, n-Bu 4 NF, 
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10 #©^n ^^bT-jKWfcfiJffiT#S7K«^«Sl©««3l&^fSC. 

b° 7 ;wr© atswrifr S N - H©7Mt£ Z 1 T*WWt% £ £ IC <fc o Tfr -5 £ 
C©SJsS©jif ^ LV^KJf h 7 1 F D 7 7 >, v 5 *^>, HP 
20 x>, Stfb^l'X #nn#;w^ yirhxhU;k Sfflfex^k 

;l/*=^>^\ N, N-5?^fJV*M75HTO5. h U 

>>A, »^>^A, 7jcm^hU^7A, ^-hU^A^h+v 

25 ^ffllCT 2 ~ 2 4 H#K!EJS&*r£. 

5-^-D-^;vnfcf7y-7. (IV) «^.WCKT©«fc5K:bT«56f * 
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'OAc 



,OAc 



MeNHNH 2 
AcOH 




AcO° Y 
OAc 



1) DHP, p-TsOH 



HE- 

2) NaOMe 

3) R 1-4 CI 




R 3 O s " 

OR 2 
(IV) 



10 



15 



^>^-0-7ir^— Mb£^ (B) (Tetrahedron Lett., fg 22 #, 5061 Jg, 
1981 3^ J. Org. Chem., 1131^, 1514 JS, 1966 ^) ttD-^377/-3, 
6-^^h> (A) ^S8IgT^t5^t^^ 0 

&K:> {k&Qj (B) (DMF, THF> J— ;k Xr^y— t£ . 

TtF7^>7tf-h (Tetrahedron, Lett.,fg33#, 7675 Jg, 1992 ^), X 

&fz. (o i mmMz&mvrc mx\t. ^h^t:FDt?^x;i/ 

ntf^y— Mt&m (IV) C9*T, R 1 , R 2 , R 8 2fe^R 4 *S|^— XttS^o 

t, c 2 _ 6 t)v* j <i jimxiz^yv-i )im^$> zit&w \zmm>rz> z\ t 

§ (Chem. Lett., 626 Jg, 2002 #)„ 
y^'Jnyfcffi^, 5£ (VI) ©AtP7'J-^7;1/3-M1 

5 El : EBIKKn^H W001 16147, W00268439, W00253573> 

W00268440, W00288157, W00298893, W00236602, W00300712, W0O32O737,, 
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ttttflECDflMRtfes^ayu— ;W7;P3— pa, (25^ i^je) 

1 OTT&S b<, ;V© ptf a 9 

•^SiattbTftftW^'bott, =o, -has, ->7/S, 

fc^*^;^ - + nh 3 , - + n (ch 3 ) v -m 3 \ -o\ ;\u? 

20 >m¥ ($?&v<\$7v&m^ mmm^) Tii$nfec 1 _ 6 7ws (#i 

*.fcT, -CF 3 , -C(CH 2 CH 2 F) 2 . -CC1 3 ), C 2 . 10 7->;W6 -C0CH 3 , - 

coph (Ph: Xttc 2 _ a 7;i/3*^;v#^;p« 
-co 2 ch 3 , -co 2 c 2 h 5 )> c 1 _ 6 7;P^;i/x;i^n;i/^ (09*.t& -so 2 ch 3 ) r# 

25 bVi«^5IS©®ISR^11iSlffi«ttStfeSn«>'\7 t D7 U — ;V3lK:«fco 
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^fctok c 2 _ 10 T->;i/S (0H*.«, -C0CH3, -coph)^ c 2 _ 6 T;vn^^;v^ 

(08*. -C0 2 CH 3 , -C0 2 C 2 H 5 ) &&W£bV>o 

5 Kusw*©*£fcfck at*»^*rsNis : ?±fc--BH3% -oizg&mwx 

2-^V-l, 3-ytFD-lH-OFUM> 3-^V-l, 2 -V s 
10 b Ho- 1H- O^/UM, 2-^V-3H-^>7tWJJH, 2 

2-^V-^>V*[l, 3]^*VU^ 2-^V-^D^-;i/« 

&£;'t%>frx\z%mm\zm%i<D-%fe rn.it) zm^-cmowmmz^m 
jMfctfncte, i, 2-> ? tiFD-4-(4-x5 : -;u^>> ? ;w-5-^^;u-3 

H-lf 3 (1 3) CDftfotHC-?-© N-T-fe5=-;Hb-&«J (14) 

25 ^;V3^;Hk;RjS©iR2js*«3flSfci^±bfc. 
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7 R =H 20% 

R 51 =Ac 60% 
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OH 



¥7*/~)m&ni&?&Nm : ?±\zwmM&mT%{k'grmt. i(in A ) 




(afc* © P te^ >S?;WSX« ter t - ^)W> U ;V»^CD^«*^ U 
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mm?. Cj.eT^M, c^r^u^m, AD^>jif, rs/ak xh 
5 ;v*x;vs, c 2 . 10 7^V7$;i, c^eyjvwsyi, n,n-s? (c^ 

T;WW N- (Cj.eT^^V) 7$y*M-;HX«N,N-y (C 

i-jTJWW T5/#;!^x;i/S£it?fcU z HfcK^M-?^©ttrfB®Sc^T 

K5V^-;W&&*> (III A )ttJ. Med. Chem., H 39 3920 9!, 1996 4£X« 
10 HBSfW W001 1 6147 -5f, W00253573 -5§, W00268439 WO0268440 WOO236602 
W00288157-^§l*BI#&##fc'&^*rS21tJ&ST?#S. 

(a) tr^v— ;kiii a )*n-, o-^r^Wb (±fB$ra^T-fe5P;Mb) (M 

M75 H, fh7tFU77>, ;K X^/— ;Htt "fWh'J^ 

^jllpf'ICTi^S'lSifflV^uiiTI^WlC^ft (III A ) ©N-T^> 

^Ot*OS«iSH 8 0*0-1 1 O^W^b^o 
20 (B) 

(1) xrau tf7i/-;Kiii A )©*»S*fii«3£P (0H*fc£ ^>^;us, x 

(2) <ffr&4fc(V A )fcZ l J (ZH^TK^MTO^KDMIB©^!! 5 ^^). 
25 hf^V-;i^©^§^-r^N-H©7K^§Z 1 T*m-r^) 0 ^©jK^td^f^b 

y-tehxhUJk iixf;k n, n-^^u 
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(2') fc^4*Kv A )fc»j&T*«*©7;v:3-;i' (z 1 oh) 

T, *77>f >MtTVM^<D#&TT)t®^^ (Org. Reactions, fg 42 #,f£ 

tt-&>. h;i/x>> t^^vx #au*;v2^ 7th^bu;K st^x^ 
io hu-n-75 l ;m7^x hu-t-7*^x7^x hUbu;i/ 

3^6sa3Wff*b^. 

(2") ^%(V A )lC> 7aix;^o>mif##:^> jtyS&i&J* Oft 

l/>. # dd^A, rh7tHD77 >t» T? Cu (0Ac) 2 > PdCl^ Pd (OAc) 2 

( 3 ) o^^xnip *a*©^S"ew«*b+Mflc(v i A ) ssbs-ts - 

25 3 -^^jkz 2 - b HP^->b!U 2>1^M4 -^>^;V- 3 - fc HD^> 
k° ' J J: XS 3 - h F a =fr tf U £2. >ft&M 
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< « i - 4 m> ommm-vmm s nx t> «k v> c , _ 6 7)\>*)vm 

10 - (CH 2 ) m' — Q' 

u^>mnmm^nxh^c 1 . 6 yj^a^-zy&', c 1 _ 6 T;i/n^v'C 1 _ 6 T;i/ 

5;*;h,n-s? (c 1 _ e T;v^r;w T$y*Ji/3j?— ; 
i-4ioiiiT-i^$nTfej;^C3_ 7 ^n7;i'*;H;c,. 7 ^D7;i/ 

7'J-M^vS ; Afn7'J-Mfb<tt4-61^fD^D7;^M 

( i ) fc&m (x) ©7icj&£&«»£p 1 ^s^uak ^ ->^^;i/S> 
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(2) )k\~. tt&m (xi) zm^tzmm* (^x^i/x— fh^tFn 

y?>m), teTt-y'zFJPV^VA: U^A^-fV7 0 ntf;i/T5F (LDA), U5=" 
2, 6, 6-^h7^^;i/lf^U^H (LTMP) fcTtte^v^WJ^A 

5 (2,4,6- bV*^)\'y*—)]'V 7 sx: 2 O^lZTftm^^rcW: 

\z, ik&W (xii) ik&m (xiii) ^#5^^^T#§o ff-grBf^s 

(3) ft&m (XIII) (D^>v?;i/^©T;P^-^^A°^^A?g'14^^ 

io tc^D^ife (xiv) sssBfi-rszit^-c^s. zKomizm^zmmtis-az, m 
cit^T^So tt&m (xiii) 0^>^i/&©7Ji'3-;^ > u xf;i/ 

Is? >-BF 3 0Et 2 ^ b U X^;i/v^ >- b U 7;V^-Dim^7t^Ph 2 SiHCl-InCl 3 (J. 
Org. Chem.,fg6 6^ 7741 3^, 2001 50 m&mKZZ£XMj£"?ZZLZ:h'V J g 

o^—i o cc-eafe^o 

20 -^^^>o it&%£Um^<Dffl.&&t>1t1 l Z&-DTte, P 1 <DW.Um%:9GlZ?T*oXfr 

jtiE©^; (xiv) it&mUs T&tt^ttmz&^TbWtr&zLtwx 

25 
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(XIII) (XIV) 

K>=f», MteLL MgBr, MgCK Mgl &7jkV. 
5 - (CH 2 ) m' -Q* 

75/l;N,N-^ (C^sT;^;!/) 75;l;N,N-y (C^gT^W 75 

i - 4 j0oDSM»Tsm$ nx t> & ^ c 3 _ 7 a t;v^;i^* ; c 3 _ v o t;p 

7»J-^->S ; ATD7'J-Jl/ltt<^4- 6IatD5/^D7WM 
B&Stt, C 1 . 6 7WM^C 1 . 6 7J^^»^§^f.I 
15 JR£n&) Tfel). ] 

(1) fl5-&ttON)©#tt*S««36P 1 (^^*> *h^>*3Ml^ ^<> 

-e^LT^#»(xvi)<h-r§ 0 ^fc, (XVI) *jg^^«E 

20 #<£>jt7t£U£-7 8°C~2 O'CKTflMBSi^ (XVII) 
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3o 

(1*) tt&m (XI) SSS^feJS«t (ylfJU-jjK rb7bHa 

7?>m tert-^;PU^A, LDA, LTMP Sfcti^^Ufl^A (2,4,6 

5 N-^^VMO'AT^ F*JD*., -fb^tf (XVII) 

(DM^M^«-7 8t:~2 0°C\ £?£L<«-7 8°C sotrr&tK 

W«0.5—6I^WT»5. 

(2) sfcte, {b^ti (xvii) ^mmr^mm (^x^;i/x~^;k rh^tHn 

^^>^) *teTfc£& (XVIII) £fls/B£i§:S££T?, (XIII) 
10 £j&*"Tf^5. 

15 jvm^t^^mt. ^ (xii i) (ei^Ttt, Q^rxQ^vm 




3) deprotection of P 1 ^ X)V ^ 

20 p 1 2-( h u ^wi^u ^xb^^^^JHioMit^ 

(1) (XIII) £Dess-Martin periodine, o — T 3*F3r$"'*>lA'f yZT 
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(IBX), -Wit^ytfXl. Chem. Soc, 1094 JS, 1952 ^)#T^b^r b > 
£#&£<h#nrit&o zvmoimm^ ^nn*M, h;i/X>, 

Ot)^Wtfe§,^t> ±f3Tl#7£v- h >\Zim* U «7A, h U ^A, 

xfc&w (xm A ) ^#§^t^-t^^ 0 (li^t, Q-^Q^^m^i^N 

10 (2) A^^^A^4^^fe«7K^bA°^^^A#©M^^ffl^T7K*# 

ffl^ 1 T{cT«M7Km»-r^c:^^cfct9'fb-a-% (xni A ) ©^>^;W&£m7t;T£ 
t^i:-C-NHBn©Bn^iib7SyS (-C-NH 2 ) «*TT:#£o 

is (3) mz. ±m-vn^nrcT^yit^mz, i7Kit^fcttc 2 _, 0 7y^Q 

Tftm £it N-C 2 _ 10 7 i/Mbt2> Z. t.&T?g% . 

20 U<7A> imtl-hW^ ^m-fe->^A, TK^b^-hU^A^O^^^Tf^ 
3»#S#5^fc*5Tft5. =gU<Wu ±IBT^y^#I^, fcMS&Jgifc (N, N-v 5 

^f;WA75H, ^x^kx-^k fh7kHD77>f) ^ a°^^;p 

A7;Vft Ft NaBH 3 CN Sffffi^t^^TS ; SSi**5VittN, N-v 5 *^ 

25 jk7^y^#£#£>;i£j&*T#5o 

(4) ASK* fiHtt P 1 ^ji^©^Tl^*b4'^(XIV)^ar^-<h^-t: 
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5 o&m (xix) \z, mmt^mm^ (^x^x— fb7tHn77>f) 
(xii) te-a-^ (xxn £#&£<han?#§. 

^fe^x, TOmfei^MTc^ff ivffrg-^axii) &mm~tz> n <^t^£. 

10 





(XXVI) POCVII) 



(^4> J ^iAn^IC^r&D, ^^©fB-^«mfSBi:|sI^"e$.^o) 

(i) (xxi 1 1) zm^fcrnm* (^x^vx— x-;k f h7tHo77 

15 >^), LDA fj:£(D^^PA.-7 8°C— 2 0 °C&rT^ffl £ J l fc 
^LTtJl- htiL&MlRbWzV ^3rik (lithiation) ~TZ>U. Heterocyclic. Chem. , 

ig25#, si m, i988 ^) 0 nznrc.ik&mtfc&m am tzm^mt, 
m (xxiv) $#§rt^Tt§. i^©ai£;fiS»-7 8t:~2 otoo, 
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Rusmmz o. 5~ i mrfi-vfc&o 

(2) Wz. (XXIV) £Dess-Mar tin per iodine, IBX, nWt4fc r ?>%> 
(J. Chem. Soc, 1094 3g, 1952 50 STSMfc (XXV) £ tifiH&Zo 

( 3 ) Jfcfc, it&m (XXV) S 3 N ±&It£ffl V^TjPJ!Wt»*rS (XXVI) 

(4) ^>^;vS§A°^v^A^ttj^^7c^7Km^7^'f7A^(DM 
j»*ffi^T7K*»ffl^TtCTgEM*5limJin*rS2:a:t«tt), (XXVII) 

io -r h u >-BF 3 oEt s ^ b u x^ve*^ >- h u ^a-DStE** 

fetePh 2 SiHCl-InCl 3 (J. Org. Chem. , f£ 6 6 7741 3S, 2001 & ««Vs«d 
£TJ87Gi"5;i£%>T'^5. £©B#©^«7il hxHJ;k fh7bKD77 

15 A^TSftS*S, -SCC-lOOtT^. 



20 



X R1 ° -A- 

\1 



R 9a OH 



(xxviii) ^"y} -0 " 0 

R 8a R 9a (XII) 




BnOH 




,10 



(XXIX) 



(XXX) 



and/or r 83 . 



R9a OH 





R 5a BnO^N R 11 * 

(XXXI) (XXXII) 

(5£+ ©f3-5§-tefufB <h 5 o ) 

(1) (XXVIII) Kiji^^jSliSEf (^x^x-7";K fh7tHn7 
^>#), LTMP£-7 8°C 2 O'CiCT^^i^^fc, (XII) <h$i£r 

$-fr^^tTf^% (xxix) £#s;i£#n?£&o *B^I$©EjSittflEtt-7 8*C 
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(2) (XXIX) fc^>S^W7;l/:3-;i/&ji£&j§&* (^>if>> 
h;^x>^), HJ7. [2-(2-^+yi^y)i?JH T5>©fiq£T* % 
£ (*WMt:5t7 U ^A, *«^hU^A, b*M#U#A^) fc^TKiSSiirS 

5 in^C^D, -ffc-g-t) (XXX) (XXXI) &SW»ft5©S^fc&&£>;i£j&* 

(3) ik&m (XXX) (XXXI) fcSWWn&affl'&tt*/^^ 
10 ifl-rSCltJCctO^* (XXXII) £f5^t^t§, ^©iUffi^Sjgitl 

? S oJ^__jK o7a r yY IT 

(XXXIII) (XXXV) H 2 N^NH (XXXVII) 

15 " W ' R 53 rt-p^ (XXXVI) 

Cj.jTJI/W^;!, N, N-5> (C!_ 6 7W) 75;«TJ5!9, J 

(1) fl^tf (XXXIII) (fb7kFD77X v^^X 1, 2 

h^v-X^XN, N-^^fJWA75 F*»,**flS:J-HJ**7A, tert 
-7h*z/%VV&&<Di£&<DffiET. (XXXIV, J 3 =AD^>If 

25 K&m (xxxv) ^#^^t^T#^ 0 ^i^©^?am«o~2 om§. * 
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fctt, i£&m (XXXIII) &mm# (7±b—hVM Th7tHn77>, z?3r 
tt>, 1, N, N-5^^^;V*;VAT5 H*), hi)* 

^;W>U;i^nU HtNai <£>#fiET, ffc-B* (xxxiv, J 3 =3h;i/$;V36) tm-S 

U (XXXV) S^S2Lt)&5T?#€). ff^B#CD^jS?am^0~2 OtT^i.. 

5 (2) <t&m (xxxv) t^b«&* (xxxvi) (^fe«^i?m) (* 

^7— ;K X^y-;i/) NaOMe NaOEt <B^T*fcW£M3F^fcTEJ*rr 

SC^fCfcOrt^to (XXXVII) (j. chem. Soc, 357 3®, 1946 

^jfcfciJ. Prakt. Chem., fg 342#, 504 Jg, 2000 ^#fl|) o g.J&mm\Z2 0<C 

10 

3 - b Hn^rv-fcf U 5£X 4 ( 5 ) - b F a bf U ^Xfr&lft 




(XLI) 

te-C-Z 10, T!&3:6\ X«Q 2 S:IXQ 4 ^NT^D, Q 3 te-C-Z 9 T&£ (II 

(i) (xxxviii) &m^i&tm& (^x^;vx-^;i/, rh7tHD7 

7>«), tert-^;i/U^^A> LDA, LTMP ^fcte^^U^A (2,4,6- 
20 hU^^;P^^x;i/U^^A) §-7813 2 0"Ct:T^$tfefC, 
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% (XII) t^StSCfe, K&m (XL) &#SCli:J&tT^S. If^PtOMJS 
2&Igte-7 8°C~2 0°CT&D^ SiS^«0.5~6^T^^)o 
(1') it^m (XXXVIII) vM^teMmtip (S?X5MPX— : =r;k 

7tFn77>^), tert-^;i/U^A, LDA, LTMP ^feJi^^^U^A 

5 (2,4,6- h>J^^7i-JV'J^A)§-7 8°C 2 0 < CfcTflsJB$12:fc& 

Id, N, N-y^fJV^M7$ F^iP;!, fc&Qs (XXXIX) 
^©BfOSi^^^- 7 8"C~2 0"C, #fi;b<te-7 8t: 3 OICTf&tK 

^b-&<» (mix) *mmte.mm$> (^x^x-^k fh7t^P77 

10 >30 fclT'ffc'&to (XVIII) Sf^fflSii-SJltT?, -fb-&#» (XL) &»5H£j&**T?# 
(2) 2#c©X5Btt«WBtR*^ftfcT, fc-£r#J (XL) ©Jft#»te«fctfil7G& 

frV^^ (XLI) &mm.?2> c t&-e&z>o 

7.tt^i2l#:2 (SGLT2) (J.Clin. Invest., ff§93#, 397 m 1994^) £ 

*5swfls-&*ta, sglt2 <omm\z^x, m&mm&fflmv, tetttm*®- 

ifcdbT, sglt2 0m&&mtt&z£Tttnv5%$m.xmz 

25 z.zl-ti\ m&ffii tit. immm.ffi. 2Stm m^omm^^como 
^uT, mmmmmmmi tit, mm, m-i >x u >jmsg, 

Kite, An l/7fn-Mfe A h U ^U-fcU FifiUk IgKftWS?^ SEjUUBE, 
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m&&wifci mum (^hjyF-^^a, ^mm okm, tst 
fit, mm*. **** j^w^&a fc£#*Hf&n*. 

^7t, ^sBUHfr&w* sglt 2 m&mmm&M>(D z. hu-ot^mm^mmn 

U >^'l4*t3£jil (PPAR r 7 rfnX h , PPAR a/r7 3 =.7, h , PPAR <5 7 h , 

15 PPARa/r/5T^Xh#)> ^ij3->^-tlltE fcf^T^-f Fig, -f >XU 

^tt^—ifflEJISS* FU^y^^^^y— if II S^T^SW* 
y^^r— if IV |&$3& ^Df-f >^n i/>^77^- tf- lBia^m, ^ u ^ 

if 3 rf>^^ F — 1 , if)\<j) 3>M^?- F - lit 

25 ^o-r pftTD^t- ifffl.$^> r;PF-^«7ca«a«i, ^D^>*t 

N-acetylated-a-linked-acid-dipeptidase O^'J >$iE£:S:H : ?— K 
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(egfk nmf&&m^ *A~^>mmfc, #us?>, 5-tFa^>-i-^ 

)V\z#>V(>> EGB-76K ti^O^k XDr^H, Y-128. TM-428 

io frf^n^>o 

20 V /X \LOr>fV9V>. Uz/#V9V>*Nfi* PPARa/rdual T^zXhtbT 
teU MK-767(KRP-297), Tesaglitazar, LM4156, LY510929, DRF-4823, TY-51501 
mi$, PPARdT^f-X htLTH GW-501516SS#*#tfe>nS. 

r h u *<~7¥'V)v*w-&—'\£ ii rb&xj t bxtt ucl-139 m&mtf ttiZo 

ty<.ttz?)W7^&— if IV Rg$3gJ £ UTteNVP-DPP728A,LAF-237,P32/98, 
25 TSL-225 $5&*^tf 6*15. 

^yb, x/wu-j^yK y;nfx— ;k #^-;n^^^y 
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r^H^ NF— /cB IS$3gJ £ bTte, dexl ipotam £>tl£o 
TN-acetylated-a'-linked-acid-dipeptidase Ifig^j itTH GP1-5693 

mmmmmmm, r>^^>-» n s$£##s#t3& x> F-t v >mmmmmm 
irukdsffiM, mmtkfommM. mmwmmm> m.7)vfjwm> -B&mom* 

AGE mmm, X^V ft*? 3=.* K GPR40 TdXTs K GPR40 7> 

rb bu*ris**F)v>f)\>?v)vnx.>^ju kM.7mmm.wmi turn ? 

;W17^eP>> d;U^t°X 7'7rtX#7'>* t'J/U^fX k 0 ^/U^f 

rysff^—bftib&Viu turn ^if^^y^-h, ^D77-h> t* 
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rx&TUyin&Bmm^Ml thT\$, TAK-475, a-^Xfc/XJV-fc*- 

hmmfo (usp57i2396) m&mw<hn%> 0 

5 CI-101K NTE-122* FCE-27677^ RP-73163, MCC-147, DPU-129 &ti*&Vf S>n 

^mtm^^yn^^mw^imi tuxit md-7oo, u-295427 twmvf 

r^^DV-Ah'J^Ut'J Fb7>77T-7 B Df^f >m.WM (MTP MF8J) J 
10 ttTH USP5739135, USP5712279, USP5760246 ^JCEttO-fc^^WTfenS. 
r^SJcttiftiaij t tTtt, 7 F W*U > • / JVT H W"U >#»jm (Mazindok 

X7x ku >#),-to b^>r^mmm^m±a b->m&&&mmm>wx.i*. 

Fluvoxamine^)> 7 KW-U > • -feD h— >f^SbH (Sibutramine #\ ^5-^3 
)]/^>4^QF (MC4R) 7^=-7s K a-^Z+M' h»KXa -MCH), 
15 l/:/^^ cocaine-and amphetamine-regulated transcript (CART) ^#*#td* 

r*;i/-^>^;i/5 b^)Vb^>^ys.^— ^mMMi £bT«, xh^> 
r-D?>it##:j tutu =3^>»^ xn^>i75 H\ xat-;k 
25 rjiiW^*mj tbttt, nvxf7$X 3^f5>, itni/t^7 
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rx>^-kU>«#miSS^J iibTH CGS-31447, CGS-35066 ^#Vf £ 

rx> K-fcU >^##^7>^rf— ^ hj ttTH L-749805. TBC-3214, 
5 BMS-182874 #)6^lf e>n^)o 

(PPARr 7i-Xi, PPARa/rT:xxx K PPARSXnxXK PPARa/r/ 

-So 

as*r*nt*«T?#s. UrttWfcfcju #m<Dm&Ms mmm> m&m> mmm, w. 

ntffi©«Hatt«te«fcoT, tejiRi, *y-fe;ww» is&sk f» »j, 
25 %m, mmwi mm* te£\z.mmt&mwv%%o mmi mmmtvx\^ 

U 3 — ^^©tefifJB $ *> <D £ & Vfz>mifi-C& %><> 
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&mwfc&w<o& J *^fe> mm. mw. e^asK^fcj: 0 

fi&AfcftU £f£b<te0. 1-1 0 0 0 mg / kg #M/BT?&tK 

£o#f£b<teo. 1-200 ig/kgfta/aTjfet), zin*i BiiaxjaR 
10 4-(4-x^;v^>> ? ;w-3-t hd^>-i — - rv^atf^-s-^^P- 

1, 2-ykHD-4-(4 -X9 L ;W*>5?Jl') ~ 5 -*^)V- 3 H — tf ^ V — 
3 -rt> (WO 0 116 14 7 CLfJbT^ ; 1. Og, 4. 6mmolX ^>>> 
15 ;K600mg, 5.5mmol);RZ£M) 7x-MX7^ > (1.46g, 5. 5mmol) 

©Th7tFD77> (30mL) mmz.z?3L^)VT WtDVttSs V— V (40* h;VX 

7 5:2 5-7 0 : 3 0) teTfltSlU 3 4 - (4 

20 -X^;K>$?J0 - 5 -^^JV- 1H-H7^-JI/ (550mg, 39K)£#fco 

X H — NMR (300MHz, CDC1 3 ) : <5 1.21 (t, /= 7. 6Hz, 3H), 2.11 (s, 3H), 2.60 
(q, /= 7.6Hz, 2H), 3.66 (s, 2H), 5.24 (s, 2H), 7.03-7.15 (m, 4H) . 
ESI m/z=307 (M+H) . 
mp 80.0-83.0*0. 

25 

Jtf2Tt#7c 3 sOVfrttz/- 4 - (4 -JL^)V^>-J)V) - 5 1 
H-tf^V/— ;K200mg, 0.65mmol)RrjCKK , fev">A(1.06g, 3. 25mmol) <DN, N — 
y^^M;i/A75 F(4mL)«^t^T-rV7 0 Pt;;ixT-1*^^ H (350mg, 
2.06mmol)&?STb7c. MfcT 1 3 B?ffHR*^bfc«fc, £Sfc0»fe->tfA 
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(1.06s. 3.25mmol)R^-1'y7 0 Dtf;i,T-r^-r F (350mg, 2. 06mmol) ZttiXfro 

3=-;ws>s>;w -i — r v 7°n tr;i/- 5 -pwi/- 1 h - tf^y— ;Ki79ng, 79%) 

*H — NMR (300MHz, CDC1 3 ) : 6 1.20 (t, 7=7. 6Hz, 3H), 1.39 (d, 7=6.5Hz, 
6H), 2.17 (s, 3H), 2.59 (q, 7=7.6Hz, 2H), 3.62 (s, 2H), 4. 20-4. 32 (m, 1H), 
10 5.23 (s, 2H), 7.00-7.12 (m, 4H), 7. 22-7.42 On, 5H). 
ESI m/z=371(M+Na) 

_kf2T#7c 3 - ^ >*?)Vtt*/- 4 - ( 4 - JL^)V^>*J)V) - 1 — f V y° U tf 
Jl/-5-^^-lH-tf7y- ;Kl60mg, 0. 46mmo 1)0^^7— ;K3mL)^tC 
15 ftjlT!2 0**ttflS/^^A/ft* (58mg) SjtFP^TTK^ffl^T, 

- x^;i/^ > >?;w - 3 - t p-a * - 1 — r y y a tr;w - 5 - * - 1 h - if 

^y— ;Kl09mg, 92X)<£#fc. 

1 H — NMR (300MHz, CDC1 3 ) : 5 1.21 (t, 7=7.6Hz,3H), 1.39 (d, 7=6.7Hz, 
20 6H), 2.07 (s, 3H), 2.60 (q, 7=7.6Hz, 2H), 3.66 (s, 2H), 4.19-4.30 (m, 1H), 
7.07(d, 7= 8.0Hz, 2H), 7.17 (d, 7= 8.0Hz, 2H). 
ESI m/z=257(M-H). 
mp 164. 0-169. 0°C. 

25 2 

1 -Tt^JP- 4 - [( 3 -y)V3rU- 4 h^->7x-JW ^^;w -3-tH 
D^>- 5 1 H - tf 

1, 2-yhHD-4-[(3-7MP-4-^ h+^x^W^^W-S 
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-*^)V- 3 H- If 91/— )V- 3 -0r> (WO 0 2 3 6 6 0 2illfc^oT^ 
J$ ; 4. llg, 0. 0174mol) , (41bL) RtflW (41bL) ©?M^S 135*07? 8 Bf 

BO^ffiT 12 Bt«^bfeoM^^«bfc^{c h;vx>§jn^^^bfc 

#&nfeBS£tC^^/— ;i/(400nL)t 25wt% ^- h U *7&* b*zs Y<b*& J — 
5 (0.37mL)^P^20^f H m#bfec SMSi«lb#5tlfcjiSS;>''J*^ 

;i/^7A^D^b^7^-(A^it>:@imx^V=4 : 1-1 : DCTil 
U ii-fe^*^© 1 - T±^-J]y- 4 - [ ( 3 - 7 JM"D - 4-* h+->7i^W 
*^;W - 3 - fc h'D^y- 5 - **?)V- 1 H — fc? 9 1/ — )V (960mg, 20%) 

1 H — NMR (300MHz, CDC1 3 ) : 5 2.50 (s, 3H), 2.51 (s, 3H), 3.61 (s, 2H), 
10 3.85 (s, 3H), 6.80-6.99 (m, 3H). 

##M3 

1 uy*^)V- 4 - (4 -X3MWOi?;0 - 3 - fc: h*n^>- 5 - h U 7)V 

15 

4 - (4 -x^wosw - 3 - o- t -r/^n^pwi^y 5-hU7^ 

^-D^^;P- lH-fc?9^/— : ^(WOO 2 0 8 8 1 5 7 Klbfe^oT^; llOmg, 
0.286mmoi:^ z/Z uy*$? S —)]/ (45 ill, 0.572mmol), hU7i-MX7^> 
(135mg, 0.515mmol);RX*xh^fc FP79>(0. 8mL) (7»&#ffc:, 0*CTT\ 
20 V7°D tfil'Ty^AM+^l/- h (40% h;UX>jS?R, 0. 305mL, 0. 572mmol) 

&n>-o< D^Tbfec Mt2 on#nBj!»ufcafc, Ej^*«a&M&e>n&& 

T8MRU i -v^ay^;i/-4-(4-x^;v^>>?;w- 3 -o- t -y*=?)V 

*?*5-)V*sV)V- 5- h'J7Mo^f;i/- lH-tf^y-;K80mg, 64X) 
25 fco 

&ic* ±fBT#£ i --yyu^j-)V- 4 - (4 -x^;i/^>^;W - 3 -o- t 

-V*?-)V~J ^J-frz/V )V- 5- hU7MD^^;l/- lH-tf^\/— ;K80mg, 
0. 182mmol)cD^h^t K P :7 9 >(1. OmL) <Z)*§M&£ lmol/L 7 s " b 9 ^f^-)VT >^ 
-7A7MU H©Th7bHD77>ii (0.2mL) ^rJn^feo 
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^hif^yj — (^*>:ffBftX^;i/=9 5:5-4:1 — 1: DfcT*MftU 

mmit^m (29mg, 31 ?om&m& t vxmrc. 

X H — NMR (300MHz, CDC1 3 ) : 6 1.20 (t, 7=7. 6Hz, 3H), 1. 69-1.90 (m, 2H), 
5 2.30-2.40 (m, 2H), 2.54-2.68 (m, 4H), 3.80 (s, 2H), 4.72 (quint, /= 8.0Hz, 
1H), 7.08 (d, /= 8.1Hz, 2H), 7.18 (d, /= 8.1Hz, 2H), 10.97 (brs, 1H). 

4-1(2 -s<>i?)Vtt^y jl-A) - 1, - 5 -fV7°D 

io tr;v-3H-tf9 % /— )i<- 3 --*><DmM 

2 -^>^M^y^>X7;Vft: F (2. Og) <D*$ J — ;K20mL) M^KfcT 
(CTNaBH 4 (356mg, 9. 42mmol) £}JP;^ 1 RtBBJf J£Lfco 2£>K:> NaBH 4 (49mg) £JP 

-;K2. lg) ^Wtiittifc. 

2-^>v ? ;^ :f Sr^>^T;pn— ;K2. lg, 9.42mmol)©^h^fc FD7 9 
XlOmD^^X^TlCTv hUx^;VT5>(1.38mL, 9. 89mmol) <h;*^ >7JV 

20 »^D>J F(0.766mL, 9. 89mmol) SffltCT 30 ^fl^bfc. W»£ 

5 3! 3?i££^#§ bT ( 2 - 5^7 x n;W ^ '> I/" h 
(3. 24g) -f V^U^T-feT— h(1.43g, 9. 89mmol) tTK^b^" 

HJ^A (60% oil; 396mg, 9.89nmol) ti?^ h^yX^ XlOmL) <DV}/ui£< W. 
\Z, {2-^>-J)V^r^y xXJW ^^l^^lz-h (3.24g)©S** h^>x^> 

25 (10mL)^^JP^.> 7 CCfclT— K^l^lC 0. 5M HC1 SiP*., 

h ;VX>(20raL) £ b K^> ? > 1 zkfPtl (317mg, 9. 89mmol) &Ha%.* 3 P#|ffl 
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^^l/^^A^D^b^^^xr — (^aD*;l/A: ^^y— ;l/=5 0 : 1 — 8 : 1) 
KlTflSSlU ^^tK750mg, 25%) ^StfeT T 7, £ LT#fc, 
1 H — NMR (200MHz, CDC1 3 ) : 6 1.08 (d, /= 7. 5Hz, 6H), 2.93 (quint, 7 = 
5 7.5Hz, 1H), 3.75 (s, 2H), 5.12 (s, 2H), 6. 82-6. 95 (m, 2H), 7.09-7.19 (m, 
2H), 7.31-7.50 (m, 5H). 
ESI m/z = 345(M+Na). 

io i -(4-^^;v^^zi;i/)-4-(4-x^;^>v ? ;w- 3-tHn^>- 5- 
4-(4-x^;v^>^»-3-o- t -^;^^^>-u;i/-5-^^;i/ 

- 1H-H^V— ;K249mg, 0. 753mmol) ©^7 D n^;VA (5mL)^lC 4 
15 ^o:n;i'#D>^(205mg, 1.51mmol)<h Cu(0Ac) 2 (208mg, 1.15mmol)> ^El/^n. 
7—>-^X4A (750mgK tf U >(0. 122mL, 1. 51mmol) ^UnXTco 

£y'J*y^7A^n-7h^77^-(A^ij-> : g^X7^=2 0 : 1~1 

o : dictm©U4-(4-x^;v^>^;w- 3-o- t -^;v^^^;v->u 
20 ;v-5-^^;v- 1 -.(4-^^;i/^^x;i/)- iH-tf7y-;K50mg, 1 6%) ^ 

mz.. 4-(4-X^;^>v?;i/)-3-0- t-^)VV^)V^))V- 
5-^9-)V- 1 -(4-^WxZJI/)- lH-e^V*- ;K50mg, 0.158mmol) 
O^h^b HD^^Xl.OmL)©^^ lmol/L "tY 7 7*?-)V7 k>7 )V 

t'JH©fh7hHn77 >?M (0. 2mL) %1®%_tco ^U^^U^ 1 Btf^ 

^-(^^^ . ftx?;i/= 1 : DKrCttttU ^f&ffrgrTOlmg, 64%)M-fe 

X H — NMR (300MHz, CDC1 3 ) : 6 1.21 (d, /=7.6Hz, 3H), 2.13 (s, 3H), 2.38 
(s, 3H), 2.61 (q, 7=7.6Hz, 1H), 3.29 (s, 2H), 7.09 (d, 7=8.2Hz, 2H), 7.18 
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(d, /= 8.2Hz, 2H), 7.22-7. 25 (m, 4H). 
ESI m/z = 329(M+Na). 

##M 6 

5 4- U-XtMWOvW - 3 - fc FD^bfU >*>©®jg 

TMfrfttf-HJtfA (5.55g, 139mmol) ^-^^>1?^# bfc&K:$^ h^rv'X 
^> (200ml) SiJP^feS^fc, 3-tHD^>lf'J^> (12. Og, 126mmol) & 

10 Ih^^fMDM H (25. 2g, 151mmol) £}JOfcTT?2 5^IBI*HtTiP^.fc. 

^7A^DYh^77^- : S»l^=6 7 : 33) Izxmm 

U 3-12- (hU^5^;p->U;P) IK'^ h^>0 tfU>?> (23. 9g, 8430 

15 ti^tmrnn t ixufc. 

CI m/z = 226 <M+). 

#Cfc^ 3 -[2- (hU^^^U;!/) Ih^h*->]lfUS?> (23. Og, 
102mmol) trh7hFn77> (400ml) <DU^^i\Z- 7 1.47mol/L t- 

y^JV^J^A n-^>^>mU (80ml, 118mmol) £2 5»Hj-TlTFbfc. 
20 - 7 1 ^FlIj^Lfef 4 - X^M^XTJVfb H (17. 7g, 132mmol) 

OX-r^tS 2 5 ^f^^^TjbPX-^o -7 0^2 ftlftfe <k^T 2 

25 0:5 0) CtiiL, **tfi»5fctt© (4 -I^7x^) -[3-[2- (h 

vt^jVzsVM h^->] tfu^>-4— r;w-^^^— ;p (20. ig, 

55%) 

ESI m/z = 382(M+Na). 

(4-x^;K7xx;i,) -[3 -[2- (bU^y'JJWxh^^h 
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tfU V >- 4 — f;W -*$;—)\> (20g, 55.6mmol)> fh7tHD77> 
(500ml) fed:tX7jc (20ml) <DM&Qo\Z p- h;ioc>7Jl^>m 1 TKfOtf (26. 3g, 
138mmol) ^iPTtfco 5 O'C^PtM, SST15.5^1 5 0 'CT! 3 R$M&& 

S'>'J*y;i'*7A^nTh^77'f - (^ppt}k;1/A : ^^7—;W= 1 0 : 1) 

->tfUS?>-4— JI/ (10. 9g, 86%)£#fco 
ESI m/z = 230 (M+H). 
10 MZ, (4-X?;i/7x-;W - (3-tHD^>tf«J^>-4-'f^) 

7— ;W (10.54g, 46.0mmol) :fe«fctfj#& (100ml) 5%A°^^^A/m 
$ (5.0g) ^Ja^T7K^ffl^.T, *»T?7P#mfflt#bfc. ^FM&^i&bfc^ 

m (3.91g, 40%) £#fco $^l:Sf^NH>'»J*^7A7D-7h^77^ 
15 — (^UD*M:^^y^=2 0 : 1) fcTttHU ^6^*tt©4- (4 
-X3Ml^>5?;W -3-fc FD^F->tfU> ? >(4.55g,46%)^#fec 
ESI m/z = 214(M+Na). 

20 4- (4-X?\>WS>^;W -3-hFD^ytfiJ>?-7^7>©iSI 

4- (4-X^;W^>5?;W -3-t FD^->hru^> (300mg, 1.41mmol) t 

fh7bFD77> a.5mL) (Dmmmizmmmmmrf, ox:\zxim^>-^- 

h^tFuy^yayzfUyZX (7.2mL, 7.2mmol) Srin^MfcT 1 mmm.W 

25 Ufeo^^%fc^^y-;pamL)^a^<ira^^MfcTiPtra^bfeo 

3r+f-> : ifflfcX5 1 ;P= 5 0 : 5 0) teTttS&U Mfe^^©^@{b^#l (200mg, 
62%) ^ffc„ 
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1 H — NMR (200MHz, CDC1 3 ) : 6 1.23 (t, /=7.6Hz, 3H), 2.64 (q, /=7.6Hz, 
2H), 4.00 (s, 2H), 7.09-7.19 (m, 5H), 8.04 (d, 7=5.7Hz, 1H), 8.15 (s, 1H). 
ESI m/z = 250(M+Na), 226 (M-H) . 

5 8 

4- (4->>^D7 t DlfM>^l/) -S-tFa^trUi^OfiBS 

3 - [2- (h'J^Py'JJWXh^ h3rv]tfU^> (39. 3g, 0.174mol) 
©rh7kFP77> (250ml) ftttfc- 7 O^T 1. 47molA t-^;VU^^A 

10 n-^>^>ME (154ml, 0.227mol) &4 O^WA^tTflSTUfc. -70t:T 1 
«pM8H*L/fc^fc N,N-y^?;WVA7^H (40mL, 0.522mol) $3 0» 
ttTiQ*., -7 0°CT1.5PtF^#b7Co -2 0T:^TlMlL BLJ&mzm 

15 h^^- (>\^i3-> : |^XfJl/= 8 0 : 2 0) fcTUISU 4 

->j>;v^;v-3-[2-(h'j^^;i/>'U;0xh^v'^ b^>] t?u^> (24. 5g, 

58X) 

4- >'^D^ r Dtf;i/^ , D^>if> (WOO 2 6 8 4 3 9fclfc^oT^ ; 
2. 5g, 0.0127mol) ©rh7fc:KD77> (20ml) 7 0 1. 58mol/L n- 

20 :/^;i/U^A/n-^*>»tt(8.4nl, 0. 0133mol) £ 8ftmfrttTffiTV1to 

- 7 o °ct i P#fflft#bfc&K: 4 ;v- 3 - [ 2 - ( h u u ;W x 

h*zs* h^>]tfU> ? > (4.2g, O.0165mol) Ofh5kh , n77>»«*5^ 
IHiJ&HtTjP^ -70^2.5 SM^fO^bT^-^ATK 

77>f- (^t>:S»X^=5 0 : 5 0) fcT*MfflU ^a#© (4- 
Vi7a^ 0 Dtf;i/^a:-;ix) -[3 -[2- (bU^^;P^U;W Xh^h^y] 

tfUs?>-4 — r;w-^^y— ;v (2.5g, 53s0£#fc. 

(4-y^D7'Dt!;V7iXjW -[3-[2- (hU^^Uv-U^) Xh 
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h*rz/l tfU> ? >-4— )V (2.4g, 6. 46imol) <7^ nm/js^ 
A(34mL)^^C Dess-Martin Periodine(3. Og, 7. lOmmoL) H?gJ;iT 1.5 

BfKJl#L^ 0 Dess-Martin Periodine(0. 3g, 0. 710mmoL) trSn^l, 1.5 

5 0:5 0){CTHab, 4- (4 -*y$ uy'u \>)W>*M)V) -[3 -[2- (h 
Vt^Jl'i'VM Xh+y^ b^>']tfU> ? > (2.25g, 94%) £#fco ^CiC, 4 

- (4-->^pyDtf;^>y<;i/) -[3-[2- (hu*^;v>u;v) x>* 

10 h^^tfUv 5 ^ (2.25g, 6.06mmol) (D^r h7hFD77 >^$£(56mL) \Z p 

- h;i/X>^;P^>mi7jcfP^(3.46g > 18.2mmol)£2in>U 65^ 1 B#TO^b7c 0 

15 >(1.97g)£#fc. ^Vvr^h^fc HD^7>(20mL)4«O4- (4-^^P^Ptf 

;w^>y-r ;w - 3 - k f n^~>t° u ^> (1. 97g) h u x^y $xi. 69mL, 

12. lmmol) t^^Jl/^DP*;^- b (859mg, 9. 09mmol) grin*.. ^i&tCT 30 

20 4- (4-->^D^ , Dif;^>v > -r;i/) - 3-^ h^v-#;w#x;^^>tfui? 
>(2.22g)^#f c „ 4- (4-e^n:/atf;i^>\Ar;w -3-*h^> 

^j;i/#-;i/^~> tf U 5^X2. 22g) <D"t Y v t H O y y > (40mL) -7jc (20mL) 
{^7jc^T^T NaBfyO. 38g, 36. 4mmol) £Jnx., MfcT 3 6 P# F^#bfe 0 fcjfo 

= 5 0:5 0) \ZTMBiL>, 4- (4 -=yU D7°n kVI/^O^P) -3-kFP 
3r S/ tf U y (270mg) 
ESI m/z = 248(M+Na). 
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4-(4-p< h^#;i^x;i^>^p)-3-t Fn^v-tfU 

5 3-kKD^>k 0 'J^> (50. Og, 0.525mol), ir h :7 1: HD77> (107mL) h 
N,N-^^^MJ|/A7$ H (285mL) (D^^C t - ~? h ^ris* U V A (65g, 
0.579mol)£r-l 5*C^TUD^tfc. 2 5 D D^^M^X— x;K44. 4g, 

0.552mol)£-l 5"CfcT*$>o< Din^tTcio MiS^S^ 2 Bf F»tfT#MU Rj£ 

p^^s^bfeo#&nfe^#»^ia^^7jc^^^x^;wT^mb7co 

^7A^P7h^77^f- (A^t>:i^XfjP=5 0 : 5 0) ttil 
U 3-U b^S/^b^r-»b°U^>(54.7g, 75X) 

3-(* h*i/* h^vOtfLJv^ (lO.Og, 71.9mmol) t^X^X— ^ 
(1000ml) 0 < CT1.47mol/L t-^I/'JfyAn-^^^ 

15 m (62ml, 86.2mmol) S2 5»ltT}fiTtfc. - 7 O^TM l$Mit#Ufc& 
\Z4-* h^->*J^-M>X7Jlak H (14. Og, 90.5mmol) <D^X^;i/X- 
x;i/^(80mL) £ 3 0 ^IBj&iJtTlllA, - 7 0 *CT 1 . 5 P#W!t#Lfc. g£$ 

20 t# &nfeiSs-> u 7 ay h ^7 7 ^ - (^vh*-> : 

= 2 0:8 0) fcTHMSU JMM»*R© (4-^ h^'>AM^7iz;W 

-[3-Ot h3^>* h^>0 tfU>>>-4— r;w-^^y— ;p (2.06g, 9.4%)£ 

(4-^b^^Mr;i/7i-JW -[3-C* h^>;* h^vOtfU^ 
25 >-4--f;KJ-;*^/-;P (2.06g, 6.79mmolh * ^ y -;K35nLh &%gg 
(4.4mD©ffl'&**2 O^MDn^JSSEbfc. gjfifcJWbfc&fc, 

*;i/^7i-;W -(3-h HD^v-tf»j>?>-4— ;i/46Kt 

(1.87g, 81 
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"A\Z, (4-* h^y*M-Jl/7x-J0-(3-hHD^yH'Jy>-4-< 
)V)-*$ J— (1.87g, 5.50mmol), — ;P (50ml), 

(0.94g) 0®&*£**35H&T* tIt3BW#bfc, ^RMfc&SiBl, 

bT#&nfc^^^X^X-T-;^e»^^b^M'fb'&tl (1.27g, 95%) £ 
#&. 

ESI m/z = 266(M+Na). 
10 1 0 

4-[4-(2-^>y^;i/^^x^;i/)^>^;w - 3-k KD^sytfU^>© 
4 -y"u^y ^-jix.^y;^— ;Ki2g, 59. 7mmoi), x^;i/$M yyptf;p 

15 7^X11. 5g, 89.5mniol)<h^aD5}N;VA(200mL)0^#l^, ^an^fJWf 
;i/X— 7^;K7. 2g, 89.5mmol)^rO c CfcT^o< DiO^fcc fcJfoM&l®)* 0 X:\ZX 
USE MfcT 2. 5 P*raJt#U zMc&^tffo ?i^^^DD^;VAT2llItt 

«JET»B&bTyD*-4-(2-^ h*->;* h=^>X5P;W^>il>(15. lg) £ 
20 #&. 

7*P ; E-4-(2-^ h^v-^ b^r->X^;V)^>^>(12.0g, 49.0mmol) 
tfh7kKn77> (75ml) (OWa^Z- 7 8tt 1.58mol/L n-^^U^ 
^An-^it>^ (34ml, 53.7mmol) * 1 O^Hj&^tTflSTbfe. -7 8°CT 
1 mm^VTcmz N,N-^^;i/*;l/A7 =L H (11.4mL, 147mmol) 0fh7kF 
25 0 77>»«(5mL)*jD^ - 7 8*CT1. 5WPMi!H*bfc.Sft*TM»feafc, 

KiS?^^^fn^b7>^x^A7l<«tc:a^mx^;PT»i±SLfec 

^M7^^DYh^77^- (^\^> : #^X^;P= 8 0 : 2 0) IZTWU 
U 4 - (2 - ^ h^y^ h^yX^jW-OXT^Tt: H (7.0g, 74%) 
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4 - (2 - ^ h^y^ h^^xfj!/)^>X7^fh H (8. 2g, 42.1mmol) 
£ * $ J —)V (1 60mL) £ ?K (6mL) tWkSSt (4mL) ^60 *C"T 17.5 H#KI»# 

-;V£a*jBETg*b&. S?tSftKx^;n?2iHittittJbfe. -8rfeUfcW^)i*ia 

>f &t>U*?Y if 7 7 <<— (A^>:StX^=9 0 : 1 0-5 0 : 5 
0) fcTSMKU .4 - (2 -h ^D^yX?Jl/)^>X7^Tk H (6.3g) £#fc 0 

&t£, 4 - ( 2 - h H a + yX^W ^>X7JVf k H (6.3g, 42.2mmol) 
DD*;PA(170mL)©S'&«JK, 0ttTh>JXfJl/75>(5. lg, 50. 6mmolX ^ 
10 >l/-<Mn , J H(7.1g, 50.6mmol), 4 - 9^7 ^ J tf U ^>(515mg, 

^ ATfttjfe b , »*g&& s. n&sas t>tt ~> u * y 9 a ^ □ v 

h^^7-f — (^HJ->:»BfcX3 i ;V=2 0:1-10:1) KlTflHKU 4 -(2 
15 -^>^M^yX^V)^>X7;i/Tk F (5.4g) zm^o 

3-(^b=^->^h^^)t:U> ? > (2.4g, 17.4mmol) fcS?X3Ml/X~ r 
;i/ (240ml) (DM&WZ- 7 0*CT? 1.47molA t-WJ^An-^>^>ilf 
(15ml, 22.0mmol) £ 1 5^M*^tTSfTbfc. - 7 O'CT 1 B$M«#bfc&fc: 
4 - (2 -^>7-f ;myXf;W^>X7^rt: K (5.35g, 21.0mmol) <£>v*X 
20 5P;i/X-T-;WM£ 1 O^WA^TJO^ -7 0°CT?1. 5P#M«#bfc. ^& 

*Tffl«e>fe«K:. S^^^fp^t;r> : ex»>A7j<^^^^Wx5 : ->T^tti 
bfco ^S^fP^^KT^b^TjcSg^^v-^AT^b, m&TFmm 

)V=2 0 : 8 0) ICTflMSU Jtfi«»*«©C4 - (2 -^>VV ;M-*~>X3^;W 

25 :7xx;i/)-[3-(* b*->* h^'»vfU> ? >-4— r;w-^^y-;v(2.2g, 

32%) 

[4 - ( 2 - ^>^ M+yxfJW 7 xXJP] - [ 3 - h+V* h=£ 
vO tf U 4 — t)V\-*9 J —)V (2. 62g, 6. 67mmo 1) £ ^ 37 / — )l> (34mL) ©tt 
^<ttte«tWfe(4.3mL)«Jn^ lOOtTl 0#jfj$bfc o £& 
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mv 2. 58g 0^^*#feo z.<D%am< a. 5 5g), ;*^/-;K4omL), 10% 

/^"y^A/mm (0.80g) (DM^&fcMmmmrF, tfitl 4Rfr*llI#twc„ 

b , MBET« LT# £> tlfcB'S £ NH M is U * 7A^DYh^77^- 
: fflq&X^l^ 5 0:5 O-^UO^A : ;!/= 10:1) 

1 H — NMR (200MHz, CDC1 3 ) : 6 3.05 (t, /= 7.0Hz, 2H), 4.02 (s, 2H), 4.52 
10 (t, /= 7.0Hz, 2H), 6.98 (d, /= 5.0Hz, 2H), 7.16-7.28 (m, 4H), 7.36-7.58 
(m, 3H), 7. 95-8.05 (m, 3H), 8.29 (s, 1H). 
ESI m/z = 356(M+Na). 



1 1 

15 2 - (4 -x^;i/^>^;w - 3 -b Fn^>tf y z»<Dmm. 

3-b Hn^rv't!U^>'(15g, 0. 0862mol) <D>7 n D*;VA (260m 
L)?T$^ 0'CTfcTX^;i/> ? -ry>''Oh°;i'T^>(18mL, 0.103mol)£2 -(h'J 
IfJl/e/'J^Ih+^^fMO'J Ml6.7mL, 0. 0948mol) SjJBAfc. 
20 tf^?aT2Bfr 0 m^Ufe^{-^ 7K(50mL)^Jn^, ^ffflLCT^^^i^b^o 

iii?;v= 9:1) ictsmu ^itfitft^© 2 -:/d^- 3 - [2 - (h ux^ 

;i/2/ U ;W Xh+y^ h*z/l tf U 3» (20. 3g, 77X) 
25 2 -^Dt- 3 - [ 2 - ( h U xf ;vi/'j X h^v'^ h^>]lfU^> 

(2.0g, 6. 57mmol)©THF(22mL)^fc-78t:}c:T1.47M tert-^JVU^A© 
n-^>^>^(9.6mL, 14. lmmol) < OiRTUfc. 2 0^ KJSSi^K: 
4-X^K>X7Jl'Tt FCl.Og, 7.45mmoD© THF(5mL)JSiK&?arTbfc. - 
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7L, sixfjn:tiiajifc, mmm*mw&w^fc&LM7mM-??*zsv 

- (^17->:^X^= 9:1) tCTfjfSIU 4 -xf..)]/7xZjk-[3 

- C 2 - ( h u x3^> u ;W x h 3f v-^ h * v-] ] tf U > - 2 - < ;m # y — ;p 

5 (0.89g, 38%) £t#7c. 

4 - X^;W7 xZJl/-[3-[2-(h'J X^.JV v- iJJ|/)Ih^h^>]]tf U 
v : >-2 — f ;V^^/-;K2.35g, 6.54nimol)0DTHF-7.R (25:1; 60mL) jgjft 
p - h;]/X>*;Ms>& 1 zfcfn«&(2. 8g, 16. 4mmol) Sin*., MMTC 20 Bf 

u 4 -x^;p^ain;u- 3-tFD^->tfu> ? >-2 — r;i/^y-;Ko. 62g) 

15 4 -X^Jl/7x"Jl/- 3 -h FD^v-tfU^>- 2 — < ^ 7 -;K0. 60g, 
2. 62mmol), 2 0 %7K^bA o ^^A/££3i§(300nig) &lB&(8nL) 

h^77^-(A^>:BKX5 1 JV=l : 1 ) fcTttSSU 2 - (4 -X^W^S* 
;P)-3-kHn^tTUS?>(0.46g, 82%)£&&^£bT#fco 
20 X H — NMR (300MHz, CDC1 3 ) : 6 1.19 (t, /=7.7Hz, 3H), 2.59 (q, /=7.7Hz, 
2H), 4.19 (s, 2H), 7.04-7. 26 (m, 6H), 8.09 (in, 1H). 
ESI m/z=252 (M+Na) . 

1 2 

25 3 - (4 -XfP;i/^>^;W — 4 — t F D^>HU y>®® 

1.58M 0-7*?^^ ?7 A© n- ^ 17" > ^ ^ (30. lmL, 0. 0476mol) <h 
THF(125mL)CD^tl(C-20 < CfcT, V ?U fc?;K75 >(6. 67mL, 0. 0476mol) <D 
mF(25ml) mWl* ffiTl> 25 ^M^b^Cc -78°C^SPbfe^}C, £^£«I4- 
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#OOtfUS*>(5.4g, 0.0476mol)(DTHF(25mL)^^Tb7Co 15 4- 
X^JK>X7Jl/ft H (6. 4g, 0. 0477mol) © THF(25mL)i#f££?irFU 30 

tr u v 5 > - 3 — r )\<) - ( 4 - x?^ 7 x x;w ^^/-;K8.4g, 71%) &mz& 
&\z, ( 4 - a a tf u > J >- 3 — r ;w - (4 -i?jv7x-jv) ^ ^ y — 

10 (3.2g, 0.0129mol)©^on:d5;kk(45inL)$#?£^ Dess-Martin periodine (6. 5g, . 
0. 0154mol) &*.fiiT\ZX$a%.. RjSffl-&«*aaftfcT 5 PSIBMttbfc. tfrfflbfc 

1M NaOH (40mL) , tSfP:fe:&7KT&#b^7KM^^ 

15 ;W tf U S?>(3. 4g) Srft&iffiJfcfcfcH £. LTffc. 4-*DO-3-(4-X3\>W* 
>V^JW tf U S?>(3.4g) £ 3M HC1 (35mL) £ 30%H 2 0 2 2 6. 5 P#Hfl 

JnSS&iffiffibfc. ^M^T^bfc^fc, SU^fcNa.CO.fcT+ftbfc. flrfflbfc 

*sn&53au ttxfjvfcT»iT^tfeisi© 3 - (4 -x^;^>y-r 

;i/)-4-kHD*'>K'JS?> (2. 9g, 2 X@ 92 %) £#7c 0 

20 ESI m/z=250(M+Na). 

&{C, 3 - (4 -X^;i/^>y-f - 4 - h FD + yf U >>>(2.69g, 
0.0118molK 2 0 %7K^bA°^^^A/^(530mg)<h^^/— ;i/(60mL)CC)^#j 
&tMM£H£TFK:t 18 Pf IWI*#b;&. 2 0 %7jc^b/^^A/^m(300ing) & 
iPU 6P3M«ll#b&«, $SiC2 0%7Kl!Yb/\ o ^^>>A/^m(340ing)jiinbT 

25 l5 1^W8M^bfc. WRiS^iaU 5«§y'J*y;W7A^nYh^77^- 

DD^;i/A:^^y — ;i/=io: 1) fc-oHMRb 3 - (4 -x^;w^>$?;W - 4 - 

b HD^^tfU^X2.09g, 83%)§^T : E;i/7TX^bT#yco 

1 H — NMR (300MHz, CDC1 3 ) : 6 1.19 (t, /=7.7Hz, 3H), 2.59 (q, 7=7. 7Hz, 

2H), 3.77 (s, 2H), 6.38 (d, 1H>, 7.05 (s, 4H), 7. 29 (s, 1H), 7.39 (m, 1H). 
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1 3 

3 - (4 -x^;v*>^;w - i H-tr 2 --tXDmm. 

5 1.58M n- y"^)V U ^£7 &<D n-^-y- >^$£ (19. OmL, 0. 0300mol) £ 
THF (50mL) <D?M^% \Z-7Z°C\ZX. 2, 2, 6, 6 - x b 9 ;* ^ b° ^ U 5? > (4. 2g, 
0.0300mol)Sin^., Oti:#fiL2 0#IW«#b&. ME, EJfcffl'&4&*-7 8 , C 
fc?fr*>b;fctfeK^ 2 -^DDbf^^X2.5g, 0.0218mol)(DTHF(5mL)^^T 
U - 7 8t: tCT 1 WI^UfecM/SS^^ 4 -XfJK>X7>ft: K (3. 3g, 
10 0.0240mol)<D THF(5mL)^^^TU, 30 #IHJfl|#bfc. KliSjS^«»fc»«[K 
(lOmL) tX^y-;K5mL) ^iP^feo itS-eMfefctt, t&fn^$fc4*r 
A##»tK:KJS?£&&Sf» l^l^H^X^KCT 2 [H&Ifctlbfco £-fc>i*&W« 

jb ««fW<t4teKTr?jfei*- b #s*a» v ^ -> # a b fc„ »j«&»jETe* b 
t# e> n^aat * ^> u # y;^ 5 a ^ n v h y ? 7 * - (^d-> mmx^jv= 

15 3 : 2)fcrO*«U (2 DD tf 9S?>- 3 - (4 -IfJl/7xZ;|/) ;* 

^y-;K3. lg, 57%)^-fe^«hbx#fe„ 

(2-^nntf^>?>-3 -fjW-(4-xfjV7xx;i/)^^/- ;|/ 

(3. lg, 0.0125mol)©h;i/X>(24mL)^f^ KOH(2.8g, 0.050mol)> K 2 C0 3 (1.7g, 

0. oi25moi) ,^>^;py;io-;Ki. 89g, o. oi75moi)33£<^ h U 7. [2- (2-* h 

20 ^Xb^>-)X^;Kl7^>(0.40g, 0. 00125mol) 1 2 0 1: l£T 2 UfP^ 

A - (^1*>:i^X5F;i/= 8 7:1 3) tCT^b, 2 -^>5W:fr*$/- 3 - 
25 (4-X^;P^>> ? ;Wt: o ^> ? >(420mg, 1 1 %) %n&ffiWt bT#fco 

2 -^XXV^v'- 3 - (4 -X^;W^>vUK> h° ^ v 5 >(420mg, 

1. 38mmol), 10%A°^> 5 ^A^(40mg) ^7 — ;K5mL) O^^^TK^ffl^, 

7^ - (^-y->-:i^x^;i/= i : 2)i:tilb 3 - (4 -x^;v^>^;w - 1 
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H-tf7v ? >-2-^>0 20mg, 40%) &n&M& t tTffc. 

ir-NMR (300MHz, CDC1 3 ) : 6 1.21 (t, /=7.7Hz, 3H), 2.60 (q, /=7.7Hz, 

2H), 4.11 (s, 2H), 7.07 (m, 1H), 7.16 (m, 2H), 7.29 (m, 2H), 7.38 (m, 1H). 

5 ##M 1 4 

5 _ (x^jwovW) -2, 6-^^^;v- 3 H-tf u ^ ^y-i-^xonm. 

T"£Y7=iz?>Wfc (2.86g, 0.030mol) (D*? J -;K86mL)M^ O'CJCT 
25wt% U^A;* h^z/PO*? ;U^(6.48mL, 0. 030mol) £iP;l 1 0 

- X^;V^ )V) T-fe b Stflfe.* (5. 0g, 0. 020mo 1) (D * $ / — ;l/ (1 OmL) &ffl£ 

15 x^;vtsr»u z&vTm&mmw<D&m4k&m(i.wg, 3i%)&#fc 0 

iH-NMR (300MHz, DMS0) : 6 1.15 (t, /= 7. 7Hz, 3H), 2.14 (s, 3H), 2.21 
(s, 3H), 2.52 (q, /= 7.7Hz, 2H), 3.70 (s, 2H), 7.06 (s, 4H). 

1 5 

20 4- U-X^W^vW -2H-t!U^>-3-t> 

fh7bHn77> (500ml) fc-5 0TCT 1.58mol/L n-^^VU^A n- 
s\^>mW. (67.4ml, 107mmol) £iP*-fco ^0^^-5 0^2,2,6,6 

-fh7 *^;i/twj ^>&m> ^0?M^=& o x:\zx 1 ^p*m#bfco#^ 

25 HOlg^fc- 6 0"CI:t3 -^pn- 6 h^v-tfU^^> (7.0g, 
48.4mmol) 0rh7hF077> (180ml) mWt% 2 O^jWTjP^fco 4 0^ x 
fslJti^L'fc^^ ^(Z)g'&%fc4-X5 1 JK>X7;i/Tk F (7.8g, 58. lmmol) 
(D5=-h^bHD7^> (140ml) ^^j)P^ 0t:^T2B#F« 
^Ufec X^7-;V:fh7kHn77> (1 : 4 : 5> 10 0ml) 
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3^=5 : 1-2 : 1) fcrO«§£U (4-If JV7x-JW -(3- 

/7 D D-6-^ OW-*^-^*: (4-XWx~ 

£•#3(10. 7g, 79%)&#7Co 

(4-lWxXJl/) -(3 h^v-fc°U^>-5— f;W 

(4-x^7x-;v) -(s-^on-e-^^v^J^ 

>-4 — r;W~^^y— : ll^i (10.7g)> 5%/\°^>^A/MSt (5.4g) 

&<klK@t^ (80ml) (m^fcX^&7j<5iti?H^rF> m&2 2B#r*mi$b7Co TO 

m&zMvtzmz. mjETMm lth^ nzc^ & -> u * y 5 a # a ^ h y 5 

-7^_ ( ^-y-> : i^x^-;V= 1 : 2— ^DOTfUVA : )V= 10:1) 

fcTttSIU 4- (4-X=P;i/^>^;W -3-^ h^^-tfU^>(2.88g)43 
<fc?J?4- (4-X^;W*>5?;W -3-^h^-£U^>lt^(3.32g)£# 

4 _ (4 -X^;l/^>> ? ;1/) - 3 h^v—tfU ^>>>(2.11g, 9.24mmol) 
t^D P^;l^A(20ml)<^®'o^fC h U ^ ^;i-> U ;V3— F(l.45ml, 10.2mnioD 

* ^ j —jiziUTL zLti&mmvfto n*>nfrmm& ^ v %*fM ? a ^ 

D7h^77^- (^pa^VA : ;i/=2 0 : 1) fcTilb, ^jg-ffc 

#«*Jlftf&5fc<1.36g. 69%)i:LTf#7tc 

iH-NMR (300MHz, CDC1 3 ) : 6 1.22 (t, /=7.6Hz, 3H), 2.63 (q, /=7.6Hz, 
2H), 3.90 (s, 2H), 6.79 (d, 1H), 7.15-7.20 (m, 4H), 7.66 (d, 2H), 10.7 (brs, 
1H). 

ESI m/z = 237(M+Na). 
1 6 

4 - ( 4 - X^;l^ > W J W - 3 - 1 H n * v' H U V s > ©sat 
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v^^;P7v;i/^^H05mL)4'©o--r^H^^>y-r^^T^H (ibx) m 

m\Z (4-X^I/7xz;l/) -[3 -[2- (hU^^;V->U;W Ih^h* 
v-ltfU v : >-4— f;W ;V (##$J 6 ICT-a-^ ; 3. Og, 8.34mmol) <D^ 

SJS?S^7j<^ilP^> ^ffibfc|£iI>£;5i§U ftlfJl/TiJfeofco -^©safcfeTk 

- (4-x^;i^>\Af;i/) -C3-[2 - (HJ*^7V>>J;i/) xh^h+ 

S/]tfU^> (3.4g) £#fc 0 

10 *ic, 4- (4-x^;w^>\Aow -[3-C2- (hu^^;i/->u;i/) xh 

*rz/* h^z/] tf U (3.4g)> p - h;UX>X^* 1 TKfP^f (3. 46g, 

15 £> tlfc^^ ~> U # *f)V*} 7A^DTh^77^- (^-tf- > : I^X^Jl/ 

= 5 0:5 0) ICT^U mmit-^m (1.57g, 833!) 

ESI m/z = 228 (M+H), 226 (M-H) 



20 17 

2, 3,4, 6-^h^-0-7iz^;i—5-^-D-^Xit:^y-^©Mit 

1, 2, 3,4, 6-^>^-0-T-fe^;U- 5-^- D-^tf^y-X 
(34. Og, 0.0837mol) ©N,N-^fMM7$H (200mL) 
25 kH7^> (6.70mL, 0. 125molK (7. 2mL, O.125mol) RZSN,N--J^)l 
t^J1/A7S H (25mL) ©ffl^&£2k?frT2in*.;fc:. ]*Jfc$ffi££i&fc:T 2. 5 mmWfr 
Vtdmz., RJtd&Z 0. 5M HC1 (300mL) ^K&TlCTjn;^ ^tl^fiXfJP (250mL) 
T 2 HI jatiJ bfeo -8-^ii:^:WM^7K (200mL) , m P NaHC0 3 7K (lOOmL) , tK (1 OOmL) , 
t&fP^i&TK (lOOmL) ©JUT^U MgS0 o ^ft^lg^iP^feo W^^^il 
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^6>^iMfc;U2, 3,4, 6— fh7-0-7t^- 5-^-^3^77- 
X (26. 9g, 88%) =£il^^<hbT#/Co 

5 ^jfeffll 

io 4' -(4' -x^;^>^;v)-5' -^5=-^- i ' H-H^y-;i—3' 

)V 2, 3, 4, 6-^b^-0-T^;i/-5-^-j3-D-^;mtf^y'> 

2,3,4, 6 -Th^-O-rt^- 5 -^t-D-^a fcf^/-X 
15 (937mg, 2.6mmolK 1. 2 - yb F D - 4 ,- (4 - Xf JK>e?JW - 5 - ^f JV 
- 3 -^->(2.78g, 12. 9mmol) Rtf h U 7i^X7^ > 

(1. 35g, 5. lmmol) ©T" h7kHd77> (HiL) Mt^X^;P77^;^^'> 
V— M40*h;i/X>ig$j& 5.1mmol)^?aT^Tbfe« M.fcT4WPMJJWbfc 

20 ^>:mm^)V=5 0:5 0-3 5:6 5)teT»«U ttfeTtj^TX^ 
0 ^g'fb'&®(292ing, 20X)&#&. 

"H-NMR (300MHz, CDC1 3 ) : 5 1.19 (t, /=7.6Hz, 3H), 1.85 (s, 3H), 2.00 
(s, 3H), 2.03 (s, 3H), 2.07 (s, 3H), 2.13 (s, 3H), 2.58 (q, / = 7. 6Hz, 2H), 
3.28-3.37 (m, 1H), 4.08-4.16 (m, 1H), 4.34 (dd, / = 5. 0 and 12.0Hz, 1H), 
25 3.50-3.64 (m, 2H), 5.13 (dd, / = 8. 9 and 9. 3Hz, 1H), 5.38 (dd, / = 9. 3 and 
10.1Hz, 1H), 5.55 (dd, /= 8. 6 and 8. 9Hz, 1H), 5.81 (d, / = 8. 6Hz, 1H), 7.00 
-7.10 (m, 4H). 
ESI m/z=561(M-H). 
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mwM2 

i> -y^^)\,-4' -[(3' -y)V#U-4' -^h+y7x^W^f;W- 
5 ' _^ J]/ - 1 ' H-¥7V~.)V-3' 2 ? 3, 4, 

•fe^- 5 -J-jf- 13 -D - tf^y v- F 

5 

2,3,4,6 -T-h^-O-T-te^V- 5 - D - *f)Vzl tf 9 / -7, 

(629mg, 1.73mmol), 1 - 7 4 - [(3 - 7Ma-4-^ h^>7i- 

;V) ;* - 3 - t F a 3r v- - 5 - * - 1 H - t! 7 (960mg, 

3.45mmolK HU7x^*77^> (601mg, 2. 29mmol)R^ F^ t H077> 
10 (7. 9mL) 0 °CTT\ V?°0 tf^T^*;^^^!/- F (4 0 % 

h;i/X>»«t, 2.04mL, 3.45mmol)£t$o< 0?iTbfCo £fiT2l$Mft#l/;fc:& 

tc, b# s nfc?i?t £ ~> »j 7A7n7h^77^- (^\+i7- 

>:SfX^l/=7 : 3){CTHit, ^fiX^I^y X^<D^Mte^(647ing, 
60%) £#7Co 

15 'H-NMR (300 MHz, CDC1 3 ) : 6 1.94 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H) 2.06 
(s, 3H), 2.50 (s, 3H), 2.59 (s, 3H), 3.35 On, 1H), 3.54 (m, 2H), 3.85 (s, 
3H), 4.14 (dd, /= 4.2 and lT.9Hz, 1H), 4.27 (dd, /= 5.4 and 11.9Hz, 1H), 
5.18 (dd, 7=9.4, 7. 9Hz, 1H), 5.39 (t, /= 9.4Hz, 1H), 5.50 (t, 7=7.9Hz, 
1H), 5.96 (d, /= 7.9Hz, 1H), 6.80-6.89 (m, 3H). 

20 ESI m/z = 647 (M+Na). 
mp 118. 0-122. 0t;. 

25 tf^v*-;k-3' —r;i/ s-^-jS-D-^Kntf^/v'F^SSBi 

2,3,4,6 -fh7-0-7tfJl/- 5 D - tf)\>n \Z=r J -X 

(200mg, 0. 55mmolK 4 - (4 -X^W^vUW - 3 - fc F D^-l — ' T 77°a 
If;]/- 5-^^;i/- 1 H — ;K425mg, 1.36mmol)3SttXFU 7aix;i/^X 
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(288mg, \AOmol)<Dh)VX.yM)mmmz^^)VT"/Pt!)V^^ 
V— Y (40% h )VX.>mW.^ 478mg, 1. lOmmol) §MTiTlfco gfflKT 1 3 Pf 

7j-(^3rV>:Wm^)V=2:l)\ZTmmV, 4' -(4' -X^;W*>>> 

3 4)6 _ fh 7_0-7t^-5-^-i3-D-^e7/'>Hca4 
j*tt(58u)**fe. 4' -(4' -X^;V^>^;W-1' — f V ?U \>)V- 5 ' 

h-h 3' — r;v 2, 3, 4, e-T-h^-o-T-t^ 

5 _ ^ _ /3-D - tf 7 y ~> F (50mg) (D * # J —)V (2mL) 

10 mWzMM.~e?-hWl±* h^vF (18mg, 0. 3mmol) &JP^.fe. lfiT14^ 

77 /f -(/7DD*J^:^3 7 /HV=5 0:1~25:1~20: DiCTtSb, 
*fi»5S«©«B^* (Hug. 5X)£#fc. 

'H-NMR (300MHz, MeOH-d 4 ) : 6 1.18 (t, /= 7. 6Hz, 3H), 1.37 (d, /= 6.7Hz, 
15 6H), 2.08 (s, 3H), 2.57 (q. 7. 6Hz, 2H), 2.71-2.80 On, 1H), 3.18-3.26 On, 
1H), 3. 50-3. 58 (m, 1H), 3.65 (d, / = 3. 6Hz, 2H), 3.70-3.78 (m, 2H), 3.84 
-3.92 (m, 1H), 4.35-4.45 (m, 1H), 5.40 (d, / = 8. 7Hz, 1H), 7.00-7.10 (m, 
4H). 

ESI m/z=435 (M-H) . 
20 mp 54.0 — 58.5*0. 

mnm4 

4' _(4' -JL^)V^>V)V)- 1 ' — rV7°ntf;l/-5' -b'J7W 
;*5P;V-1' H-V^V—fr- 3 ' — 2,3,4 > 6-7h7-0-7W 
25 - 5-^-i3-D- £f ;V3 tf^-ZvF 

2,3,4, 6 h^-O-T-k^;!/- 5 -^-D-^fJVn\d^ 
(237mg, 0.650mmolK 4 - (4 -Xf M>^) - 3 - 1 Fa^'>-1 - < V 7°n 
' tf;V_ 5 -bU7Ma^V- lH-tf^ N /-;KWO0236602 }Cb7c^oT^ 
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; 84mg, 0. 269mmol)S:TJb U 7i^*X7^ > (170mg, 0. 650mmol) CD h)VX. 
>(2. 3mL) !B»i£fc$H' V 7°n tr^T^^^^v-l/— h (40% h;i/X>ig$& 
33mg, 0. 650mmol) SMTSTtfc. MU\ZX 1 5 mmWLWVtcmz, BlfoMv 

mm b# e> n^sist * -> u * y 9 a * n ^ 7 ? -r - ('vHf - > : i^rnx^ 

5 ;i/=7 0:3 o)fcT»«U4* -(4' -x^wovW) -r -<v^nt> 

-5' -hU7Mo^f;!/-l' H-tf^V— ;V-3' — OV 2,3,4,6- 
Th7-0-7tf;V- 5-^-/3 -D-^;V3tf^y v'H (67mg, 38X) 

1 H-NMR (300MHz, CDC1 3 ) : 5 1.19 (t, 7 = 7.7Hz, 3H), 1.42 (d, /= 6. 5Hz, 6H), 
10 1.91 (s, 3H), 2.00 (s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.59 (q, / = 7. 7Hz, 
2H), 3.31 (in, 1H), 3.71 (brd, /=0.93Hz, 2H), 4.15 (dd, 7=4.0, 11.8Hz, 
1H), 4.28 (dd, 7=5.3, 11.8Hz, 1H), 4.49 (m, 1H), 5.16 (dd, 7=8.3, 9. 3Hz, 
1H), 5.39 (dd, 7=9.3, 9. 9Hz, 1H), 5.54 (t, 7 = 8. 3Hz, 1H), 5.85 (d, 7 = 
8.3Hz,- 1H), 7.08 (s, 4H). 
15 ESI m/z = 681(M+Na). 

1' -i/?uy'3 L )l-4' -(4' -IfM^J-S' -h'J7Mo 
f^fr-l' H-t£^/-;i/- 3 ' — (Jl 2,3,4,6-f h7-0-7t^ 
20 - 5-^-/3-D-^JW=ilf5/^HO«3S 



2,3,4,6 -fb7-0-7tf;H 5 - tt- D - tf 5 / -X 

(49mg, 0.134mmol), 1 - D 7?^- 4 - (4 - X^K>yJW - 3 - k F D 
^y- 5 - hU^;^D^^;i/- lH-t?7 % /— ;K29mg, 0. 0894mmol)S.I5>U 
25 ^xx;]/^;*?^ > (35mg, 0.134mmol)<D^b^t: h*O77>(0. 5nL)»iftfc:S* 
-TV7°0 \±)VTV^Jti)Ws^-^V—Y{WAh)VX.>mW., 0. 079mL, 0. 134mmol) 

S^y>Jj!j^7A7DTh^77^ -(A^>:SSIX5 1 ;P=2 : 1 ) fclTtt 
Mb, mmit^m (27mg, 45»ft#&. 
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^-NMR (300MHz, CDC1 3 ) : 61.19 (t, / = 7. 6Hz, 3H), 1.70-1.85 (m, 2H), 1.92 

(s, 3H), 2. 00 (s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.26-2.39 (m, 2H), 2.58 

(q, /= 7.6Hz, 2H), 2. 58-2.75 On, 2H), 3.33 Co, 1H), 3.70 Cbrs, 2H), 4.15 

(dd, 7=4.2, 11.9Hz, 1H), 4.28 (dd, 7=5.4, 11.9Hz, 1H), 4.73 (m, 1H), 5.19 

5 (dd, 7=8.1, 9.1Hz, 1H), 5.40 (dd, 7=9.1, 9.8Hz, 1H), 5.55 (t, 7 = 8. 1Hz, 

1H), 5.92 (d, 7= 8.1Hz, 1H), 7.08 (s, 4H). 
ESI m/z = 693(M+Na). 

mum 6 

io 4' -(4' -x^;w<>>>;i/)t?U>>>-3' — f;v 2, 3, 4, 6 — ^h^-o 

-T±^)V- 5 -J-^r- 0 -D -#)Vn tf77 -> FO«31 

2,3,4, 6 -^-h^-O-T-fe^V- 5 -^^--D-^;V3tf^y— 7,(1. 5g, 
4.12mmolK 4 - (4 -l^M>S?;W - 3 - t H n^~>tf U >>> (2. 63g, 
15 12.3mmolK F'J7i^M^7'f> (2.16s, 8. 24nmol)RtKH1/X> (15mD© 

jg^^.^T, >m v^d £;i/xv^#;i^^>i/- b (4 o % h;ux>»?& 

4. i6g) &*3>o < D«Ttfc. mt 2 1 mmm.wvrz.mz. sfS«E*«*&b#& 

10:90) Rtf'>U*^W7^D7h^77^- C\3fi*> : KlfX^Jl' 
20 =5 0:5 0~4 0 : 6 0-3 0 : 7 0) ICT^U TOTWy^O 
mmfc&W) (477mg, 21%) ^#^o 

1 H-NMR (300MHz, CDC1 3 ) : (51.22 (t, 7= 7. 6Hz, 3H), 1.95 (s, 3H), 2.02 (s, 
3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.62 (q, 7=7.6Hz, 2H), 3.25-3.35 (m, 1H), 
3.88 (s, 2H), 4.15 (dd, 7= 3. 6 and 12. 0Hz, 1H), 4.21 (dd, 7= 5. 5 and 12. 0Hz, 
25 1H), 5.18 (dd, 7 = 8. 9 and 9. 4Hz, 1H), 5.39 (d, 7= 8. 7Hz, 1H), 5.40 (dd, 
7= 9.4Hz, 10.4Hz, 1H) , 5.64 (dd, 7 = 8. 7 and 8. 9Hz, 1H), 6.97 (d, 7=4.8Hz, 
1H), 7.06 (d, 7=8. 2Hz, 2H), 7.13 (d, 7 = 8. 2Hz, 2H), 8.22 (d, 7 = 4. 8Hz, 
1H), 8.46 (s, 1H). 
ESI m/z = 582(M+Na). 

71 

BNSDOCID: <WO 20040B9967A1_I_> 



WO 2004/089967 



PCT/JP2004/001272 



mmm7 

4' -(4' h^->*M-M>y7W h c 'J y>- 3 ' —4)V 2,3,4,6 
-J-Y^-O- 7tt)V- 5 - tt- /3-D - tffr^ J is H ©Sat 

5 

2,3,4, 6 h^-o-T-k^;i/- 5 -^^"-D-if;Vn tf ^y— 7, 
(1.57g, 4.32mmol), 4 - (4 - ^ h^yAK-M^^W - 3 - k H n+ yH 
Vz?> (0.70g, 2.88mmol)RrJfhU7oi=.;P^7-f > (1.1 3g, 4. 32mmol) ©5 s - 
h7kKD77>a (toL)»iftfc5M yya t?;PT!/^*;W#^^ h (40* h 
10 ;VX>»«^ 2.17g, 4.32nmol)S OICTSrT.bfc. SaftfcT 15 NrWift^bfeSfe 

(A+t>:ISIl5 1 ;V= 2 : 3) fcT»«U $ NH^v'U^W^^A^ D7 
b#574 - (A^U->:»X5 : ;V= 2 : 3) iCT 2S»MbS^b^(323mg, 
19*)£#7c 0 

15 'H-NMR (300MHz, CDC1 3 ) : 61.95 (s, 3H), 2.02 (s, 3H), 2.05 (s, 3H), 2.06 (s, 
3H), 3.25-3. 35 On, 1H), 3.90 (s, 3H), 3.97 (s, 2H), 4.12 (dd, / = 3. 6 and 
11.8Hz, 1H), 4.30 (dd, / = 5. 4 and 11. 8Hz, 1H), 5.19 (dd, / = 8. 7 and 9. 3Hz, 
1H), 5.39 (dd, /= 9.3Hz, 10.4Hz, 1H), 5.41 (d, / = 8. 7Hz, 1H), 5.60 (t, / 
= 8.7Hz, 1H), 6.98 (d, / = 5. 0Hz, 1H), 7.23 (d, / = 8. 5Hz, 2H), 7.98 (d, / 

20 = 8.5Hz, 2H), 8.24 (d, /= 5.0Hz, 1H), 8.49 (s, 1H) . 
ESI m/z = 612(M+Na). 

4' -[4' -(2' -^>y-r;i/^i>x^;W^>^;wtfu^>-3' — ov 

25 2,3,4,6 -fh7-0-7t^- 5 0 -D -#)Vn \L*7 J is F© 

mm 

2,3,4,6 —r h^-O-T^JV- 5 .-tt- D - if)Vn tf 9 J — X 
(2. 13g, 5.85mmolK 4 - [4 - (2 -^>7^;l^^vX7^)^>$^)/] - 3 - 1 
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Fn=$ 1 >'b?ijv*> (1.30g, 3.90mmol)RtXh U 7 xX Jl/*X7-f > (1.53s. 
5. 85mmol) ©fh7tFD77>(7. OmDM^CSH' V 7°D ^l/jy^J^^y 
I/- h (40% WI/X>jg?& 2. 96g, 5. 85mmol) & O'CTT&Tbfc, gift KIT 3 B#Fp1 

5 ^^7^-(^it>:Wmx^;i/=l : 3) KrC»l*U $ 6fc NH g^U #y;kfr 
^A^7 DT h^77^ - (A^>:ftl5 1 ;i'= 3:2) fcTiibglft^i 
t h U7i^m7< >t^>HOS^«tbT(l. 66g) %mf£o £©4fe£;ift 

1 H-NMR (300MHz, CDC1 3 ) : 6 1.95 (s, 3H), 2.02 (s, 3H), 2.05 (s, 3H), 2.06 (s, 
10 3H), 3.01(t, /= 7.0Hz, 2H), 3.25-3.35 On, 1H), 3.89 (s, 2H), 4.15 (dd, / 
= 3.9 and 12.0Hz, 1H), 4.21 (dd, / = 5. 6 and 12.0Hz, 1H), 4. 51 (t, 7 = 7.0Hz, 
2H), 5.18 (dd, /= 9.0 and 9. 5Hz, 1H), 5.38 (d, /= 8. 6Hz, 1H), 5.39 (dd, 
/= 9.5Hz, 10.2Hz, 1H), 5.63 (dd, 7=8.6 and 9.0Hz, 1H), 6.96 (d, /=4.8Hz, 
1H), 7.11 (d, /= 8.2Hz, 2H), 7.23 (d, / = 8. 2Hz, 2H), 7. 99-8. 02 (m, 2H), 
15 8.23 (d, 7= 4.2Hz, 1H), 8.45 (s, 1H). 
ESI m/z = 702 (M+Na). 

3' ~(4' -X^WOS^W-l ' H-tf^>-2' — 1)1 2,3,4,6 

20 -^-h^-o-r^jv- 5 -tt- & -D-tfjvn^ji/^comm 

2,3,4,6 -fh^-O-TtWl'- 5 -tt- D - !f)Vn fc? 5 / — X 
(408mg, 1.12mmol), 3 - (4 -XfM>i?JW - 1 H-lf 7^> - 2 - 
(120ms, 0.560mmol)R#M) 7x-MX7^f > (195mg, 0. 743mmol) <D h;i/X> 
25 (2 . OmL) mmz^J^ V y°U\±)V7V-J* iV^i/V- h (40% h ;i/ X > 
0. 662mL, 1. 12mmol) £ O'CT^TbJto ^S.(£T 2B# mmWhTcmz, 

mm v t# e> *i&sse £ u # y ^/^D^h^^- > : sin 

^;V=7 0 : 3 0)\ZXmmV, %k&mWl<D ^^b-a-t>(200mg, 64%)£#fc 0 
1 H-NMR (300MHz, CDC1 3 ) : 6 1.19 (t, 7= 7. 5Hz, 3H), 1.88 (s, 3H), 2.03 (s, 
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3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.60 (q, /= 7. 5Hz, 2H), 3.38 (m, 1H), 
4.02-4.38 (m, 3H), 4.30 (dd, 7=5.3, 12.0Hz, 1H), 5.20 (dd, 7=8.5, 9. 3Hz, 
1H), 5.45 (dd, 7=9.3, 10. 1Hz, 1H), 5.64 (t, 7 = 8. 5Hz, 1H), 6.30 (d, 7 = 
8.5Hz, 1H), 7.09-7.12 (m, 2H), 7.19-7.21 (m, 2H), 8.00 (d, 7 = 2. 7Hz, 2H), 
5 8. 18 (d, 7 = 2.7Hz, 1H). 
ESI m/z = 583(M+Na). 

mmm 1 o 

5' -(X?-;l/^>^;W-2' , 6' -i?*^)V-3' H-t°U^^>-4' — - r 
10 )V 2, 3, 4, 6-^b^-0-TW;i'-5-^-/3-D-^;Vntf5/v' 

2,3,4,6 -fb7-0-7tf;i'- 5 -tt- D - Z? )VU tf =y J -X 
(677rag, 1.86mmol)> 5 - (X^;i/^>^;» - 2 , 6 -*?*^)V- 3 H- tfU ^ 
15 >-4-^*> (300mg, 1.23mmol)S:lXhU^x-;i/*X^^ > (324mg, 1.24mmol) 

cd^ h7bFD77>(4. omD^icsM y if;vx v^^v^v-i/- h 

(40«h;i/X>^> l.lmL", 1.86mmol)£ orT^TbTCo MiCT 14 mfflMW 

v tern. \z. , fcrnm tt# <=> nr^mm. * ^^tif^^^u^v^^y^ 

20 (180mg, 255t0£#7c o 

1 H-NMR (300MHz, CDC1 3 ) : 51.19 (t, 7 = 7. 6Hz, 3H), 1.83 (s, 3H), 1.94 (s, 
3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.40 (s, 3H), 2.58 (q, 7= 7. 6Hz, 2H), 2.60 
(s, 3H), 3.40 On, 1H), 3.82 (d, 7= 15.5Hz, 1H), 3.92 (d, 7= 15.5Hz, 1H), 
4.14 (m, 1H), 4.27 (dd, 7 = 5. 4, 11.8Hz, 1H), 5.19 (dd, 7 = 8. 4, 9. 2Hz, 1H), 

25 5.38 (dd, 7=9.2, 9.9Hz, 1H), 5.51 (t, 7=8.4Hz, 1H), 6.47 (d, 7=8.4Hz, 
1H), 6.96-6.98 (m, 2H), 7.06-7.08 (m, 2H). 
ESI m/z = 611(M+Na). 

m mm 1 1 
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4' -[(3' -7)Vi£U-4' h^i/7x-Jl/)^fJW - 5 ' 

1' H-tf^V-^-3' 5-^-j8-D-^;i/3tf^y~>H(73ia^ 

1' -[(3' -^;^P-4' Y^y^-)V)^)V\ 

5 -5' H-tf^V*-;V-3' — - f;V 2, 3, 4, 6-T-h^-O- 

T±^A- 5 -9^-j3 -D-^;l/3tf^y v-F(556mg, 0. 890mmol) t*$> J — 
)V ( 6 mL) ©^-8-^)^ 25wt% ± h U h+v' HO^^ J—)V&WL (0. 096mL) § 

10 ;P=5 : l)KrC»«U &mftMW<D^mk&m(mmg, 70X)£#&. 

X H-NMR (300MHz, MeOH-d 4 ) <3 : 2. 06 (s, 3H), 2.83 (m, 1H), 3.25 (t, 7=8. 8Hz, 
1H), 3.56 (t, 7=8. 8Hz, 1H), 3.61 (m, 2H), 3.68-3.79 (m, 2H), 3.80 (s, 3H), 
3. 89 (dd, 7= 3. 9 and 11.5Hz, 1H), 5.41 (d, 7=8.8Hz, 1H), 6. 87-6.97(m, 3H). 
ESI m/z = 437 (M+Na). 

15 mp 145. 0-147. 0*0. 

nnm 1 2 

1' -T-fe^;i/-4' -[(3' -y)V*U-A' -^fiV7x-JW^^W- 

5' -^^;i/-tf^^-;v-3' — ov 5-?"*- p-D-tfjvnv^y s/F 
20 ©®B£ 

Th7t:FD77>(5.0iiiL)t©4' -[(3' -y)V*U-4' -^^V7x 

n;w^^;w-5' -tWU-i' H-tf^i/-;i/- 3 ' — 5-^-i8 

-D-^3t7</ v-H(150mg, 0.376mmol)MM^, JHtKWK(0. 05mL) 
25 (0. 05mL) 72 R#filM$ bfeo jE&*£»HfcLT» Stt&3g?fc£ v U ^^U* 

7A:7DYh^77^-(^nD*;i/A : *#/-;|/=10 : DfcTlMSU 
t»*«©«B^« (89mg, 54H5) 
ESI m/z = 463 (M+Na). 
mp 184. 0-194. (TC (decomp. ) . 
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nmm 1 3 

1* -[(4' -^h^^7i^W^W-5' - 

4' -[(4' -^b^i^W^^W-B' H-HvV- 
;p_ 3 ' _^f;i/ 5-^-j3-D-^;l/ntf^y v-F(59mg,0. 149mmol)^nU 
z?> (1. OmL) Ofi^C^ a D^mx^;K49mg, 0. 449mmol) &iD*.^fi*T? 1 6 B# 

U &6ffr5fc#©£J8ft;£«l (32mg, 40%) 

1 H-NMR (500MHz, MeOH-d 4 ) 6 : 1.26 (t, /= 7. 3Hz, 3H), 1.41 (t, 7 = 6. 7Hz, 
15 3H), 2.40(s, 3H), 3. lKddd, 7=3.7, 6. 7 and 9. 8Hz, 1H), 3.32 (dd, 7=8.6 
and 9.2Hz, 1H), 3.56 (dd, 7= 9.2 and 9.8Hz, 1H), 3.74 (s, 3H), 3.75 (t, 7 
= 8.6Hz, 1H), 4.15 (q, 7= 6. 7Hz, 2H), 4.32 (dd, 7= 6.7 and 11.6Hz, 1H), 
4.40-4.48 On, 3H), 5.78 (d, 7= 8. 6Hz, 1H), 6.79 (m, 2H), 7.09 (m, 2H) . 
ESI m/z = 563(M+Na). 
20 mp 106. 0 — 110. 0*0. 

mM®\ 1 4 

4' -(4' -X3MW^>i^WlfU^>-3' 5 -tt- fr-V-iffr 

25 

4' -(4' -3L^)V^>z?)V)¥ViS>-3' — <)\> 2, 3, 4, 
O-T^Z^JV- 5 -^-)3-D-^;i/Xit!77^H (438mg, 0. 78iumol)Rtf* 
^y— ;i/ (5mL)OS-&*tC^-hU»>A^ h^v-H (8mg, 0. 15mmol) ^fflTfiO*. 
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* $> J —)V= 9:1) \zxm SU il^ft^CD^jate^ (230mg, 82%) 

X H-NMR (300MHz 5 CB 3 0D) : 51.20 (t, 7=7. 6Hz, 3H), 2.60 (q, 7=7.6Hz, 2H), 

2.93-3.03 (m, 1H), 3.60 (dd, / = 9. 2 and 10.0Hz, 1H), 3.76-4.10 (m, 5H), 
5 5.32 (d, /= 8.7Hz, 1H), 7.07 (d, / = 4. 8Hz, 1H), 7.08-7.16 (m, 4H), 8.08 

(d, / = 4.8Hz, 1H), 8.53 (s, 1H). 
ESI m/z = 414.(M+Na). 
mp 184. 0-187. 0*0. 

io mmmi 5 

4' -(4' -x^;i/^>^;i/)tfu>?>-3' --r;v 5 -tt- p-D-sfji 

3tf^/->F©i£i£ No2 

2,3,4, 6 -T- h^-0-T-fe^;U- 5-^t-D-^t:7/-7 
15 (481mg, 1.32mmol), 4- (4 -X^W^vVl/) -3-hFD^>t:U^A 
t^^> (200mg, 0.881mmol)R7jChU^3:X;i/3jNX7^ > (230mg, 1. 32mmol) ©7=- 
h7tK077> (2. 5mL)iM(ceM V tfJVT^M^^l/- h (40% h 
JlJi>mm. 0. 781mL, 1. 32mmol) Z 0°CX*mTVtCo MUiZX 2. 5 mmm.WVTz. 

20 ^1t->:I^X^;P=2 : DfcTfjtigU 4- (4 -x5 1 ;^>> 5 ;i/) 

-3-(2, 3,4, 6 -^h^-O-Tir^- 5-^-/3 -D-^>ntf^/ 
h°U^-^A^^>©m3i«»(440mg)^#^o h U 

x^;i/T^>: J — ;U:tK (2 : 1 : 1, 3mL) ^#J^^MiCT 

25 7 -)V (1 . 8mL) 2 M HC 1 (1. 8mL) ^U^WZX 3 0 M^bfco SJSM^KJfi- 

Tmnpmtym'}- h u ^ a^s^tu ^ dd*m (5mLx 4) \zxm& vrz e ^ 

;i/A : *&J-)l=7 : DlCTSMSlU SH^tl^Omg, 9%)£#fco 
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mmm 1 6 

4 - _[ 4 ' _( 2 ' - 1 Hn^->x^W ^>^JH H'J - 3 ' — OV 5 

5 ^«J8T?#e>n7c4' ~[4' -(2' -^>"M )\<'**>'X.^)V)^>i?)V] 
tfU^>-3' — 2, 3, 4, e-Tb^-O-Tt^jV- 5-^-/3-D 
-^;V-n M=7 J =y K©&£j£«l(1.66g> <h^^ 7— ;V (lOmL) ©iS 1M 
NaOMe (0. 25mL) &tiU?L. Rlfcm&mBL'VtiaZ- 2 3 R5IWflfc#Lfc. H ^ >M 

io 7Ai?D7h^77^- (^nn^;i/A : ^^y— ;v=5 : 1) ctilb, * 

mfc&mtaT'(V'?—<D5 : KDU^thX (193mg, 12K)&$£fc. ^<DU^ 
mz bf >J (4mL) fcfcbjclfflfc (0. 44mL) £iP7L7Co KJ£«E£ 2 B#Hgjt#U Jftffb 

^n7b^77^f -(^r"tf->:WftX^;V= 1 : 3) i:Ti!L4' -[4' - 

15 (2' -7iz^;v^->x^;w^>^wt: o u> ? >-3' — tjp 2,3,4,6- 
tco 4' -[4' -(2' -T-fe^;i/^~>x^;i/)^>^;wtfU^>-3' — i* 

;V 2,3,4, 6-^h^-0-T-k^-5-^-j3-D-W3tr^/->F 
(185mg, 0.300mmol) £ b U XJ?)VT% > : — )V : 7jC (5:1: l,7mL) 

IMflU ^j©fb^(62mg, 51X)&fcfc. 

X H-NMR (300MHz, CD 3 0D) : <5 2. 78 (t, / = 7. 2Hz, 2H), 2.95-3. 02 (m, 1H), 3.58 
(dd, /= 9.0 and 10.3Hz, 1H), 3.72 (t, /= 7.2Hz, 2H), 3.78 (dd, /= 6.0, 
25 11.8Hz, 1H), 3.83 (t, / = 8. 9Hz, 1H), 3.93 (dd, 7=3.7, 11.8Hz, 1H), 3.93 
-4.09 On, 2H), 5.31 (d, / = 8. 9Hz, 1H), 7.09 (d, / = 4. 8Hz, 1H), 7.13- 
7.18 (m, 4H), 8.13 (d, /= 4. 8Hz, 1H), 8.52 (s, 1H). 
ESI m/z = 430(M+Na). 
mp 194. 5-195. 0*C 
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nmm 1 7 

4' -[4' -Ci' -kFD+y-r -^^;v-x^;w^>i?;]/]tru^>- 
3' — r;i^ 5-^-/3-D-^;i/3if7y^H©4«fi 

5 

4' -(4' b^->*M=M>5?;W U S?>- 3' — i)V 2,3,4, 
Q _^ h ^_ 0 _ T - t ^;i / _ 5 /3 -D-lfJVn tf^y ~> H (241mg, 

0. 409mmol) tfh7th*D77> (3mL) (DM&WZ- lmmol/mL MeMgBr h 9 1: H 
□ 77>^(4. lmL, 4.1mmol)£-2 OWzTtiaXtco 1. 5B#ISI:&H*TMJ:T 
10 #fibfc^teU lmmol/mL MeMgBr CD^h^t HD7^>^?g(l. 5mL, 1.5mmol)£ 
- 2 0 r:teTjnAfc.KJ&ffl'&4&&^&KT 1. 5 mmm&lsfrmz.nm lmmol/mL 
MeMgBr ©ir h7k FD77 >J§?£ (2. 5mL, 2. 5mmol) 2 0 t ClCTjJP^.7Co 30 

^Apu^h^^yj -(2UU*)V&:*? y-)\s= 1 0 : 1~5 : DlCX*»^ 

X H-NMR (300MHz, CD 3 0D) : (5 1. 50 (s, 6H), 2. 93-3. 03 (m, 1H), 3. 59 (t, /= 8. 8Hz, 
1H), 3.78 (dd, /= 6.4, 11. -3Hz, 1H), 3.84 (t, /= 8. 8Hz, 1H), 3.93 (dd, / 
= 3.6, 11.3Hz, 1H), 3.98-4.11 (m, 2H), 5.32 (d, /= 8. 8Hz, 1H), 7.10 (d, 
/= 4.9Hz, 1H), 7.21 (d, /= 8. 5Hz, 2H), 7.41 (d, / = 8. 5Hz, 2H), 8.03 (d, 
20 / = 4.9Hz, 1H), 8.53 (s, 1H). 
ESI m/z = 444(M+Na), 420 (M-H). 

&mm 1 8 

3' -(4' -JL=^)V^>-J)V)- 1 ' H-t£^>-2' — t)V 5-^-/3 
25 - D - >f)VU tf ^ J =y H ©MB 

3' -(4' -x^;wo.^;w- i ' H-tf^^>-2' — 2,3,4, 

y^-o-T±^)V- 5 -5=-^-- /3 -D-^>n tf^7 F (180mg, 
0.321mmol) t*?/—)V(Zml) (DW^^Z lM^HJ^A* h**sY<D*$ J -)V 
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mm (0. 032mL) £iP?L MfcT2RfW8H^bfc. RJfe«E* F^-T T-T X^rJP^. 

5 total 75%) &&tto 

1 H-NMR (300MHz, CD 3 0D) : 5 1.18 (t, /=7.6Hz, 3H), 2.58 (q, /=7. 6Hz, 2H), 
2.94 On, 1H), 3.60 (dd, /= 8.9, 9. 9Hz, 1H), 3.74 (dd, / = 6. 2 and 11.3Hz, 
1H), 3.87 (t, /= 8.9Hz, 1H), 3.91 (dd, 7 = 3. 7 and 11.3Hz, 1H), 4.02 (d, 
/= 14.0 Hz, 1H), 4.22 (d, / = 14. 0 Hz, 1H), 6.15 (d, / = 8. 9Hz, 1H), 7.08 
10 (m, /„= 7.9Hz, 2H), 7.19 (m, / „ = 7. 9Hz, 2H), 8.05-8.08 (m, 2H). 
ESI m/z = 415 (M+Na) 
mp 181. 0-183. 5*0 



mnm 1 9 

15 5' -{^)v^>-j)V)-r ,6' ->?^^;i/-3' H-tru5s»~4* — - 

5 -tt- 3-D- ^JLO H 7 y -> H ©Mil 

5' -(X^;V^>^;W-2' ,6' H-tfU5^>-4' — r 

;i/ 2, 3,4, 6 -er h^-o-7-fe5p;i/- 5 3 -D-^;i/n tf^y 

20 F(160mg, 0.271mmol) ^^^y-;K3mL)©^^»C 1M ^HJ^A* h^rv'H© 

(0.027mL)^JP^ MtT2^W^Lfc. aSJS^F^TT 
X £ JO*. b , fiHLT# S> n7c^^ &y | J*^7A^n7h^77^ 

-(/7dd^;va : y>^y-;v=i 0 : Dkrotmu tHM^ttoaHHffr&to 

(62mg, 54«)^#fco 

25 1 H-NMR (300MHz, CD 3 0D) : 5 1.18 (t, /= 7. 6Hz, 3H), 2.35 (s, 3H), 2.53 (s, 
3H), 2.57 (q, 7 = 7. 6Hz, 2H), 2.99 (m, IB), 3.57 (dd, / = 8. 9, 9. 9Hz, 1H), 
3.74 (dd, /= 6.4 and 11.5Hz, 1H), 3.80 (t, /=8.9Hz, 1H), 3.85 (d, 7=15.2 
Hz, 1H), 3.93 (dd, / = 3. 9 and 11. 5Hz, 1H), 4.05 (d, 7=15.2 Hz, 1H), 6.33 
(d, 7=8. 9Hz, 1H), 7.04-7.10 (m, 4H). 
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ESI m/z = 443 (M+Na) 
mp 143. 0-147. 5*C 

mmm 2 0 

5 6' -(N-T-t^;py^y)-3 ' -(4' -x^;i/^>>wt!y>>>-2' - 
-r;i/ 5 - ft- ^ - d - ^a t°7 y 5/ 

2,3,4,6 -7h7-0-7t^- 5 -^t-D-^3lf7y-X 
(l.Olg, 2.77mmol), 6 - (N-Tirf 7) - 3 - (4 -X3\JW*>i?;l/) - 1 H 
-tfU^>-2-?T> (W003000712 (C^oT-a-^ ; 500mg, 1. 85mmol)S:lXh U 7 
10 ^—)l<-fc7.yj> (720mg, 2.77mmol)cDf h^t Hn^^X4.5mL)^^^^'l' 
yyPtf^TV^^^^V— h(40%h;l/X>?§?^ 1.40g, 2.77mmol)£ 0X1 

v-U^W^J^A^n^ - (^+h>:@^X^;W= 1:1 — 1 : 2)&d 

T*S^L, 6' -(N-TW;i/7^/)-3' -(4' -x^W^iW fcfU v> 
15 -2' — Ok 2, 3, 4, 6-Th7-0-7W-5-^-^-D-^I/ 
ntf^y >-H(520mg, 4680£#fc o ESI m/z = 639 (M+Na), 615 (M-H)o 

6' -(N-T-fef;i/T$y)- 3' -(4' -x5P;w^>^;wt: u> ? >-2' 

— 2, 3, 4, 6 -T- h^-0-Tir^;i/- 5 -tt- j8 -D-^zi t:^ 
7v-F(520mg, 0. 843mmol) £: h U X^;i/7^ > : J — : 7jc (5:1:1, 
20 1 4mL) ©Sl=rtj£^k:T4 3 B^m^bfc. Sffi:^t»^m$ibT#^:^ 
^S/'J^yM7A^Dx'h^77^- (^DD^A : *#y—)\,= 5 : l)\z 
T*S«U ^fb^(223mg, 58%) £#7c, 

X H-NMR (300MHz, CD 3 0D) : 51.20 (t, /= 7. 6Hz, 3H), 2.15 (s, 3H), 2.59 (q, 
/=7.6Hz, 2H), 2.91 (ddd, 7=3.6. 6. 5 and 10.3Hz, 1H), 3.58 (t, /=9.9Hz, 
25 1H), 3.70-3.98 (m, 5H), 6.16 (d, / = 8. 7Hz, 1H), 7.08-7.13 (m, 4H), 7.38 
(d, /= 7.9Hz, 1H), 7.62 (brd, /= 7.9Hz, 1H). 
ESI m/z = 471 (M+Na), 447 (M-H). 

mmm 2 1 
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4' -(4' -X^P^>^;P)-fc!U^>-3 ' —OP 5-^-/3-D- 

2,3,4,6 -fh7-0-7tf;i/- 5 D - X 

5 (3. 13g, 8.58mmol)s 4- (4 -X^;P^>>?;P) - 2H- tf' J &z?>- 3 -=T> 
(1.22g, 5.72mmol)S.tXbUv r x-;^X^^ > (2. 25g, 8. 58mmol) <D^r h 5 1 F 
077>(1 4mL) ^^fc V7°D tfJPT V'v 5 ^ ;Ptf^ P— h (40% P ;Px 
4. 33g, 8. 58mmol) * CCTSTTbfc. gjRfcT 1 5 l5WiI#Ufcffcfc, Kmm& 
IitT§ £> tlfcSSE* U 7J <7*;P7J 7A^D?h^77^f- (^\^17- > : ilfl 
10 ?JI/=l:l)CTiIU 4' -(4' -X^;P^>>UP) - bfU y>?>- 3 * - 

-OP 2,3,4, 6 -^h^-o-y-fe^;]/- 5 jS -d-^;pzi tf^y 

-> H (1 . 47g) £&¥»§Slifcl £ ITifc, 

1 H-NMR (300MHz, CDC1 3 ) : 51.23 (t, /= 7. 6Hz, 3H), 1.94 (s, 3H), 2.02 (s, 
3H), 2.06 (s, 3H), 2.06 (s, 3H), 2.63 (q, /= 7.6Hz, 2H), 3.40 (m, 1H), 3.82 

15 (m, 2H), 4.15 (dd, 7=3.9, 11.7Hz, 1H), 4.30 (dd, 7=5.5, 11.7Hz, 1H), 5.22 
(dd, 7=8.3, 9.2Hz, 1H), 5.44 (dd, 7=9.2, 9. 9Hz, 1H), 5.66 (t, 7=8.3Hz, 
1H), 6.65 (d, 7= 8.2Hz, 1H), 7.06-7.08 On, 3H), 7.16-7.18 (m, 2H), 8.76 
(d, 7=4. 7Hz, 2H) . 
ESI m/z = 561 (M+H), 583(M+Na). 

20 4' -(4' -X5P;P^>^;W-tfU^>-3' — OP 2,3,4,6-5" 
h7-0- T±^)V- 5 -tt- /3-D - if)VU tf 7 J */ H (1. 24g) £ h U X^ 
;PT5> : 7jc (5:1:1, 3 5mL) ©fi-&*&MLfcTl 8I^IW 

25 A^a^P^:7^-(^Dn*;PA : ^7-;P==5 : 1 ) KlTtt« Uft®fb# 
%(247mg,ll%) 

1 H-NMR (300MHz, CD 3 0D) : 51.21 (t, 7= 7. 6Hz, 3H), 2.62 (q, 7= 7. 6Hz, 2H), 
3.00 On, 1H), 3.35 (t, 7 = 9. 9Hz, 1H), 3.63 (dd, 7=9.0, 9. 9Hz, 1H), 3.80 
(dd, 1H), 3.87-3.93 On, 2H), 3.96 (s, 2H), 6.37 (d, 7 = 8. 7Hz, 1H), 7.17 
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(s, 4H), 7.24 (d, /= 4.7Hz, 1H), 8.68 (d, / = 4. 7Hz, 1H). 
ESI m/z = 415 (M+Na). 

mmm 2 2 

5 4' -(4' -x^;^> N /-i';p)b 0 u^>-3' —r;p 2, 3,4,6 -Th 

0-T^)V- 5 -tt- B -D tf F©«jfi 

2, 3,4, 6 -7- h^-o-Tir^u- 5 -rP^-D-^n tf^y-x 
(0.53g, 1.47mmolh 4 - (4 -X3\>l^>yy ;W - 3 - t: H n^v-tf U 
10 (l.Og, 4.40mmolK hU7i->*7 7^> (0. 77g, 2. 94mmol) Rtf h;i/X> 
(5mL) ©jg^&fcu >M V^D H;l/T \/^#;V^=^>l/— h (4 0 % 

X>*£$& 1.74mL, 2. 94mmol) £$>o < OSSfTbfc. SfiT4^r«lfctH, 

>:^X^= 2 : 3) lCT*fg!» U^fiT^? rX^^IM (570mg, 
15 68%) £#fc 0 

X H-NMR (300MHz, CDC1 3 ) : 61.27 (t, /= 7. 6Hz, 3H), 1.87 (s, 3H), 1.94 (s, 
3H), 2.02 (s, 3H), 2.06 (s, 3H), 2.73 (q, 7 = 7. 6Hz, 2H), 3.26 (m, 1H), 4.12 
(dd, 7=3.7, 12.0Hz, 1H), 4.28 (dd, 7=5.6, 12.0Hz, 1H), 5.24 (dd, 7=9.3, 
10.0Hz, 1H), 5.30-5.32 (m, 2H), 7.21 (d, 7=4.8Hz, 1H), 7.62-7.71 (m, 4H), 
20 8.47 (d, 7= 4.8Hz, 1H), 8.72 (s, 1H). 
ESI m/z = 596 (M+Na). 

mmm 2 3 

1' -7x-Jl/- 1 ' H-l' ,2' ,4' -HJ7V*-;P-3' )V 2,3, 
25 4, 6-^h^-0-T-fe^;V-5-^-j8-D-^;Vnb°9y z/wmm 

2,3,4,6 -fh7-0-7tfJV- 5 D - tf^ 7 — * 

(677mg, 1.86mmol), 3-hHD4 1 y-l-7x^J|/-lH-l 1 2, 4-h'J77' 
— ;K200mg, 1.24mmol) (BioNet *fc)&> SfltAK h U 7 icXJUsftX 7 W > 
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(324mg, 1 . 24mmol) <Drr h ? b H D J 7 >(4. OmL) ^WtZ-J-i V ~fu \Z)l7 s Jz?t) 
M^-zsV— V (40% h;i/X>?§M> 1. lmL, 1. 86mmol) £ 0*CTli£Tb;fco &M.\Z 

•7h^77^-(A^>:flX^=6 0:4 0-5 0 : 5 0)(CTllgt, M 
5 -fe^CD mm^m(240mg, 38%) £#fc. 

1 H-NMR (300MHz, CDC1 3 ) : <5 2.03 (s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.07 
(s, 3H), 3.37 (ddd, 7=4.4, 5.3, 9. 4Hz, 1H), 4.20 (dd, 7=4.4, 11.8Hz, 1H), 
4.35 (dd, 7=5.3, 11.8Hz, 1H), 5.21 (dd, 7=8.4, 9.4Hz, 1H), 5.43 (t, 7 
= 9.4Hz, 1H), 5.59 (dd, 7=7.9, 8. 4Hz, 1H), 6.00 (d, 7 = 7. 9Hz, 1H), 7.38 
10 (m, 1H), 7. 45-7.52 (m, 2H), 7.61-7.64 (m, 2H), 8.28 (s, 1H). 
ESI m/z = 530(M+Na). 

mmt^iammnt^mm^m^\ ±mmmmtmmrmi^Ttno z.tiz& 
15 m<D#?&v\,Mk&M&mi \ztki>T£ B 



1 
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Xffll (Aanal. Biochem., W, 201 301 Jg, 1984^) Bm^mizmCxmM 
L-fz^y hWM^BM^m (brush border membrane vehicle: BBMV) OMMWi (If 
4mg/mL) 50juL S 37°C, 2 ^7°K >3^^— ~>a cntC> DMSO 

5 \zmmVft$m4k&%i OmSOm^miX) &O?100mMMannitoK lOOmMNaSCNX 
teKSCN, lOmM HEPES/Tris pH 7.4, D-^n— X mmg. 0. lmMK D-[6- 3 H]^;P 
(Amersham) 1 AtCi ^^Lfc^&M 150#L ^m^Tc 0 37^1? 5 j0>W£jS 
£?Tofc^ MJ^M-&#J^7K7|rbfe 1 mL ©E/S^lk^ (150mM NaCK lOmM 
HEPES/Tris pH7. 4, 0. 3mM y D >J 5?» ^n^X^^#lh$i±fe^ iS^klpore 
10 size0.45^m C0pO^l/>^^ (HAWP02500> Mi 1 1 ipore) £J1 V>T, 

j&£frV^ BBMV £#g§Lfco >^»7^;^-^K^L-fc:^#±^ 

(Beckman) &m^TtttMm&<DMfe&fr ^*>y*U>y 4 A?—±(D BBMV 
12 





IC 50 UM) 




0.49 




0.31 




0.18 




0.26 


itsm 5 


0.56 


fc&m 6 


0.52 


{fc^ 1 3 


0.63 


4k&M 2 o 


0.14 


-fb-a-^j 2 7 


0.43 
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15 



20 



R 8 



b & s©»^*T«m$ nx t> cfcv^^- d7>j -)vmx^ o > 

R 1A , R 2 A > R 3A MCR 4A te|*l— X»oT, 
TfcifcJr?, C 2 _ 10 7->M, C 7 . 10 77JWH> C 2 _ 6 T;i/3^i/^;i/7^-;i/ 
^c 1 _ 6 T;pn^^c 2 _ 10 T^;w«xttc 1 _ 6 T;vn^>'C 2 _ a T;V3^>'*;w 

Q x teNXteC£^-9% 

X A te- (CH 2 ) n-, -CO (CH 2 ) n-. -C (OH) (CH 2 ) n-, 
-O- (CH 2 ) n-, -CONH (CH 2 ) n-, -NHCO (CH 2 ) n- (n 
}3:0-3OltTS§),-COCH = CH- -S-^i-NH-^T,{IU 
Q x ^NT$§l^}Cfl X A »- (CH 2 ) n-, -CO (CH 2 ) n-, -C (O 
H) (CH 2 ) n-s -CONH (CH 2 ) n- (nttO-3©Itt^) Xte 
-COCH=CH-^f, 

R 5 > R 6 , R 7 , R 8 ^rXR 9 «H-XttMfj:oT, 
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- (CH 2 ) m' -Q' 

5 x-e/^^yS; C 1 _ 6 T;i/3^>C 1 _ 6 7Jl'3^v'i ; C 2 _ 10 7'>;i/t^>' 

C 1 . 6 r)^)V^y^^M; C 1 _ 6 7J1/^JWM^J1/S; — NHC (=0) 
H ; C 2 . 10 7^757S ; C 1 . 6 7WXJP»7^ ; C^e?^ 
; N, N— (C 1 _ 6 7M;V) / S ; *;Wt^E-f;PS ; N- (C t . 

io 6 t;^;w 75;m^M;^u<kn,n-^ (c 1 _ 6 T;i/3f;w 75/* 

l~44B©«&&*C!!ife3nTfcJ;V^ C 3 _ 7 ^P7JWVS; C 3 . 7 y^D7 
;W^^->S ; 7'J-M ; C 7 _ 10 T^;i/3MVS ; 7'J-M^v'X ; C 7 _ 1 
0 77^JW'>I ; C 7 . 10 77^75/S ; ATD7'J-;WHfl/<tt 
15 4~6Iatd->^d7;WH ft^«, An^>g?, 

c 1 . 6 7;^MWc 1 _ 6 7J^^v'S)5^fei,^e>M$n^) 

2. X A ^- (CH 2 ) n-Xtt-CO (CH 2 ) n- (n U 0 - 3 ©HUrefc 

20 ne>©7jcfp^o 

3 . x c H 2 -Xtt- CO- TfeSffif^ i teiam©^*^ u < 

25 4. X A ^-CH 2 -TS^fff^l^fBm©^^b<«^©^^{^ 

5. 
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qB 
qA* ^ q c 
IT 
— Q D 

\ 

)V7.)Vfc-)Vm \ C 2 „ 10 7WayS; C a _ 6 7Jl/W5;S;N,N-y (C 
j-e^WV) 75 /S; -N-...(c 1 . 6 7M;W 75/#;M?-;P*;2ltfN.N 

ADy>^TfH$nT% 3 _ 7 v-^ P7;V+JH, #;l/#4^>;i^Xfci 

7KfP4^o 
6. 
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Q B 



5 T&oT\ Q B ^NTfe§tt, Q c te-C-Z 3 T£D, XttQ B ^NTSoT, 
Q c ^-N-Z 4 T£££i^ ^b<«Q B ^-N-Z 5 T35oT, Q c ^NTrfe-2> 
Q A «-C-Z 6 T$>§ 

«fc ^ c ! _ 6 yj^jvm, a a y >m^ft«^$ nx «t n c 3 _ 7 d t;Wt;i^6» 
io c 2 _ 10 Ti/;^ c 2 _ 6 x;io^#;v#-;i^ An$*>irp ; c^eTM 

c 2 _ 10 t~>;u»; c 2 _ 6 y;io^#;i/^-;i^ ; d.gjiwwi; c x _ 

l;C 1 . 6 7»75;i;N,N-i; (C^.TW) 75/S; N— (C x _ 
U5 5>r:;i*T?»B, Z 3 S:tXZ 6 ^ $&&LT> 3K*J1B\ AD^>If, AD 

20 ©tiSTgn^ntfei^c 1 _ 6 7MMs ADy>i^ii$nxfe<fc 

25 7. 
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